


Ikdiak Aorioultueal 
Beseabch Institute, New Delhi 


LA.R.1. 6 

GIPNLK-~4/JDIARI/60— 16-3-61--^5,000 




Univeftity of California Publications in 

ZOOLOGY 


VOI.l'MK XXIV 
V)22-V>2C, 


un uni's 

CIl\Rl,Ks AT\\(K)I) KOPOII) 
jOSKPIl tiRIWl'LL 



rxivFRsr rv or cai.ikornia prrss 

RKRKHI.KY, CAIJKORM A 




CONTENTS 

PAGES 

1. A Geographical Study of the Kangaroo Bats of California, by Joseph 


Grinnell 1-124 

- 2. Birds and Mammals of the Stikine Blver Begion of Northern British 

Columbia and Southeastern Alaska, by H. 8. Swarth 125-314 

3. Birds and Mammals of the Skeena Biver Begion of Northern British 

Columbia, by Harry 8. Swarth 31&-394 

4. Beport on a Collection of Birds made by J. B. Pemberton in Pata- 

gonia, by Alexander Wetmore 395-474 

Index 475-482 




CO 


T'our Californian •-pecK** ot the j^tnun Dip <1omi/s t<i '»ho\\ t inpnati\« < iloi rtuni 1 D htimni n ml ffniiHU^ Mcrnam 
^Meiinin -) D molui}fn\t^ <rnnn»ll t D tmiii mnitttists (tiuiihII Vbont X - 




A GEOGRAPHICAL STUDY OF THE 
KANGAROO RATS OF CALIFORNIA 


BY 

JOSEPH GRINNELL 



Univbksity op California Publications in Zooloqt 
VoL 24, No. 1, pp. 1-124, pis. 1-7, 24 text figures 
Issued June 17, 1922 



A GEOGRAPHICAL STUDY OF THE KANGAROO RATS 
OF CALIFORNIA 


BY 

JOSEPH GRINNELL 

(Contribution from the Museum of Vertebrate Zoology of the University of California) 


CONTENTS 

Introduction 2 

Maioruls and acknowledgments 3 

Methods of measuring 4 

Subdivisions of the genus Dipodomys 7 

The specific and subspecific characters in Dipodomys 10 

Distributional considerations 27 

Artificial key to adult kangaroo rats of California 32 

Table of moasurementb 36 

Dipodomys heermanni californicus 37 

DijKidomys heermanni eximius 41 

Dii>odomys heermanni htermanni 43 

Dipodomys heermanni tularensis 47 

DiiK)dom>s lucrmanni dixoni 50 

Dipodomj s heermanni berkeleyensis 51 

DifKidomys heermanni goldmani 53 

Dipodomys heermanni jolonensis 55 

Di|X)domys hei^rmanni swarthi 56 

Dipodom> s morroensis 58 

Dipodomys mohaven^is 60 

Dii)odom> s leucogen> & 62 

Dipodomys p inamintimis 63 

Dipodomj s st ephensi 65 

Dipodomys ingens 67 

Di{K)dom>s ordii columbianus 70 

Dipodomj s ordii monoensis 71 

Dipodomj s merriami mernami 73 

Dipodomys mernami simiolus 79 

Dipodomj 8 mernami paryus 81 

Dipodomys nitratoides nitratoides 82 

Dipodomys nitratoides exilis 84 

Dipodomys nitratoides brevinasus 85 

Dipodomys agihs agilis 87 

Dipodomys agilis simulans 93 

Dipodomys agilis cabozonae 95 

Dipodomys agilis perplexus 96 

Dipodomys venustus venustus 98 

pipodomys venustus sanctiluciae 99 

Dipodomys elephantmus 101 

Dipodomys microps 102 

Dipodomys levipos 104 

Dipodomys deserti 106 

Literature cited 110 



2 


Uiwverdty of Calif orma PuUicaiions in Zoology [Vol. 24 


INTRODUCTION 

The kangaroo rats (genus Dvpodomys) comprise a sharply set off 
group of rodents belonging to the family Heteromyidae. This family 
has its affinities with the squirrels rather than with the rats and mice ; 
in other words, it belongs to the superfamily Sciuroidae {fide Miller 
and Gidley, 1918, p. 434). The family is restricted in its occurrence 
to the New World and the genus to North America, more particularly 
to the warmer and at the same time more arid portions of this con- 
tinent. 

The metropolis of the genus Dipodomys, as regards speciation, is 
situated in the southwestern United States. Furthermore, thirty-three 
species and subspecies exist within the boundaries of the single state 
of California, as many forms as occur all told outside of this state 
and at the same time do not reach into it. The content of the genus 
Dipodomys has seemingly reached its greatest degree of evolutionary 
differentiation within the confines which happen to mark off this one 
state, and therein is also manifest great climatic diversity because of 
greatly varying altitude and varying exposure to the influences of 
the sea. 

The present study deals with only those species and subspecies of 
Dipodomys that occur within the boundaries of California. While 
the systematic phase of the inquiry has been carried out conscien- 
tiously, to the limits here set, the main purpose has been to ascertain 
the degree of correlation which exists between speciation and geo- 
graphy and environment. Concentration upon the species and areas 
I personally know from field experience has therefore been chosen 
in preference to the purely systematic type of revision which would 
involve all the known species of the genus. It has been felt that the 
inquiry could not have been made more extensive without sacrificing 
in some measure its intensiveness. 
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MATERIALS AND ACKNOWLEDGMENTS 

During the past twelve years the Museum of Vertebrate Zoology 
has gathered 2212 skins-with -skulls of kangaroo rats from California, 
representative of 213 localities. As a rule the accumulation of these 
specimens has been incidental to the collection of general vertebrate 
material. But of late years special efforts have been made to obtain 
series of topotypes of all the species previously named but not already 
represented in this Museum. Furthermore, special trips were made 
to several l(K‘alities heretofore unsearehed for kangaroo rats, wherein, 
on theoretical grounds, the existence of other distinct forms was 
predicted. The results were not often disappointing. The great 
majority of the specimens gathered consist of the conventional, fully 
labeled, study-skin and skull, but there is also a goodly number of 
complete skeletons and alcoholics. 

The Museunrs own store of material constitutes the main basis 
of the present study, but additional specimens were borrowed from a 
number of other institutions and private collectors, the most important 
outside source being the Bureau of Biological Survey of the United 
States Department of Agriculture. Through the kindness of Dr. 
Edward W. Nelson, Chief of the Bureau, 409 specimens of kangaroo 
rats, n*presenting species and localities of special importance to the 
writer, were shipped on from Washington. Other institutions and 
individuals to whom the writer is indebted for the loan of material 
are as follows: The Academy of Natural Sciences, Philadelphia, 
through its Executive Curator, Dr. Witmer Stone; the American 
Museum of Natural History, New York, through its Curator of Mam- 
mals, Dr. J. A. Allen; the California Acadejny of Sciences, through 
its Director, Dr. Barton W. Evermann ; Leland Stanford Junior Uni- 
versity, through Professors (^harles II. Gilbert and John 0. Snyder; 
Mr. Donald R. Dickey, of Pasadena ; Mr. A. Brazier Howell, of Pasa- 
dena; Mr. J. Eugene Law, of Berkeley; and Mr. Frank Stephens, of 
San Diego. 

Some of the borrowed specimens represented localities outside of 
California. Only those from within the state are listed in the para- 
graph on distribution in the account of each species; and all such 
specimens are accompanied by indication of source. All specimens 
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cited are contained in the Museum of Vertebrate Zoology unless other- 
wise indicated. They are, of course, available for reexamination at 
any time by students of the genus. The total number of specimens 
listed here as from California is 2834. 

Plates 1 (frontispiece) and 2 were drawn by Louis Agassiz Fuertes, 
and text figures A to D, I to R, and V were drawn by Frieda Aber- 
nathy. 

It is obvious that in a study of this sort availability and adequacy 
of materials, and favorable opportunities for work, are absolutely 
prerequisite. These essentials have been provided in liberal measure 
by Miss Annie M. Alexander, founder and constant patron of the 
California Museum of Vertebrate Zoology. To her the writer is 
indebted also for her personal work in the field whereby special 
topotype series of Dipodomys, necessary to the proper understanding 
of the group, were obtained. 


METHODS OF MEASURING 

Measurements of total length, tail vertebrae, hind foot, and ear 
from crown, and all weights, are given as taken by the collector in 
the field and recorded on the label attached to the skin. Exceptions 
occur in a very few cases and these are definitely specified as con- 
trary to the rule just stated. All measurements of skulls, and all 
averages, have been made by the writer himself, except for the few 
cases (and then so specified) where measurements have been quoted 
from other autliors. All measurements are given in millimeters and 
tenths of millimeters. Total length is the distance (with body and 
tail straightened out) from the tip of the nose to the tip of the last 
caudal vertebra, taken usually after skinning. If this measurement 
is taken in kaiigaroo rats before skinning, there is a chance of error 
because the skin sometimes slips backward some millimeters free from 
the actual tip of the vertebral series. Tail vertebrae is length of tail 
alone, from a point on upper side at base where tail can be bent at 
right angles to back, to tip (as just designated). Hind foot is meas- 
ured from the posteriormost point on the heel to tip of longest claw. 
Ear from croton is distance from hinder (median) base of ear to 
farthest (topmost) point on rim of pinna, when latter is extended 
upright. 

Greasiest length of skull is taken parallel to axis of skull with one 
jaw of calipers touching anterior tips of the two nasals and the other 
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Figs A, B, G Three vie\^s of skull of Dtpodomya ingens, no 14447, labeled 
to show application of terras used m present paper X 1% 

Explanation n, nasal, pmx, preraaxilla, i, incisor tooth, if incisive fora 
men, rax, maxilla, zrax, rygoraatic process of maxilla (or siniplj ^‘maxillary 
f J> (or malar) , fr, frontal, anf, ante orbital foramen, 1 lachrymal, 

pi, palatine, pis palatal spine, pt, pterygoid, h, hamular process, pin^, upper 
preraolar four, m* upper molars one to three, r rostrum of skull, pe, postero 
external angle of maxillary arch, pmxt, premaxillary tongue, e{)t, external ptery 
gold plate, mb, mastoid bulla, tb, auditory bulla (petrosal + tympanic) , ma, 
external auditory meatus, pa, parietal, sq, squamosal, so, supra occipital , ip, 
interparietal, pp, paroceipital process, bs, basisphenoid , bo, basioccipital , p^, 
pterygoid foramen, pn, posterior nares, oc, occipital condyle 
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jaw touching the most posterior points on the two backward bulging 
bullae. Breadth of skvll across hvlUie is the widest possible transverse 
dimension of the skull, taken at right angles to its axis. Spread of 
maxillary arches is taken at right angles to axis of skull from farthest 
point on tip of one maxillary arch to same point on the other. Greatest 
length of nasals is taken parallel to axis of skull with the jaws of the 
calipers touching the extreme opposite tips of both nasals. Greatest 
ividth of rostrum near end is taken in front of the faces of the incisors 
and is practically the greatest width of the two nasals as they lie in 



Fig. D. Lateral outline of skull of Dipodorwys panamintinus, no. 26889, to 
show structures anterior to orbit ; X 1 j m. zygomatic process of maxilla, or simply 
maxillary arch^^; w, the dimension ** width of maxillary arch at middle^ a, 
postero-extemal angle of maxillary arch; 1, lachrymal; j, jugal, or malar; t, 
zygomatic process of temporal. 

normal position and are viewed from above. Width of maxillary arch 
at middle is taken across right-hand arch just to outer side of lacrimal 
and at right angles to its anterior edge (see fig. D). 

All through this paper, where the material was extensive enough 
to permit it, measurements are given for ten adults, five of each sex. 
By adult is meant an individual in which the molariform teeth show 
an advanced stage of wear on their exposed ends. Specimens which 
seem to be full grown but which do not show much progress in this 
process of tooth wear are termed subadult. Some of these subadults 
have at times been chosen (and then so stated) to fill out the desired 
ten. When there have been long series of adults to select from, 
extremes in size have been chosen to include in the ten, always exclud- 
ing any defectives, that is, any that have deformed tails or broken 
skulls. 

As elsewhere stated, the two sexes in Dipodomys appear to be indis- 
tinguishable as regards both general size and proportions of parts. 
This likeness extends to skull and teeth. All measurements and aver- 
ages are therefore handled irrespective of sex. 

With the exception of such general or vague terms as “blackish,’’ 
“dusky,” or “whitish,” the color names here employed have been 
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taken from Ridgway’s Color Standards <md Color Nomenclature 
(1912) upon direct comparison of study^ skins with the color plates in 
that work. 

SUBDIVISIONS OF THE GENUS DIPODOMYS 

The supposed genus Pcrodipus Fitzingcr (1867, p. 126) (i.e., 
Dipodops Merriam, 1890a, pp. 72-73, 18905, p. 41, and 1892, p. 26, 
footnote) was generally recognized as distinct from the genus Dipo- 
domys (Gray, 1841, p. 521), in a restricted sense, at a time when 
relatively few species of kangaroo rats had been discovered, and before 
the fact had become clearly apparent that the reduction of toes on the 
hind foot to four is an inconstant feature in certain species. Further- 
more, the cranial characters suggested for the two supposed genera 
have none of them proved to exist correlatively with the condition 
of the toes. The present writer has closely examined the skulls of all 
the kinds of kangaroo rats found in California, and of some kinds from 
outside this state, and he has failed to find any one cranial feature 
that in his opinion could be used decisively to establish any generic 
or even subgeneric division within the group as a whole. Dipodomys 
drserti, of all the different species, would seem to constitute a type 
most different from the rest ; but an analysis of its characters will, it 
is believed, convince anyone who familiarizes himself with the group 
that none is of more than specific importance. 

The n'cogiiitioii of r(rodipm as a subgenus based on the four-toed 
versus five-toed feature cannot serve usefully even on grounds of pure 
convenience, because it throws together forms in other respects widely 
dissimilar. This feature surely has no special phylogenetic signifi- 
cance. For example, Dipodomys calif or nicxis is certainly of very 
recent and incomplete differentiation from Dipodomys heermanni 
{=**Perodipue^^ stn atari of late literature) ; the first is four-toed 
(normally), the second five-toed. In fact, the two, upon this criterion 
.of complete inosculation through individual variation in characters as 
well as of almast complete geographic intergradation, merit but con- 
subspecific ranking in nomenclature. The unstable nature of the 
toe-characters in the kangaroo rats is discussed more fully later (see 

p. 21). 

As will become apparent (see especially p. 10), the genus Dipo- 
domys, as it stands, is, in the writer’s conception, a remarkably homo- 
geneous and compact assembly of species. All the species are very 
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much alike, even down to very small details of external structure. And 
yet it has proved possible to recognize groupings of the species within 
the genus, convenient in determining the sequence of names in a 
linear arrangement. Furthermore, these ‘‘groups’’ are believed to be 
“natural groups” and hence to show phylogenetic relationships in 
some measure. In the following list of names, the 33 species of kan- 
garoo rats occurring in California are arranged by groups from what 
appears to be the most generalized type to the most specialized. 

Heermanni Group 

Dipodomys heermanni californicus Merriam 
Dipodomys heermanni eximius Grinnell 
Dipodomys heermanni heermanni LeConte 
Dipodomys heermanni tularensis (Merriam) 

Dipodomys heermanni dixoni (Grinnell) 

Dipodomys heermanni berkeloyensis Grinnell 
Dipodomys heermanni goldmani (Merriam) 

Dipodomys heermanni jolonensis Grinnell 
Dipodomys heermanni swart hi (Grinnell) 

Dipodomys morroensis (Merriam) 

Dipodomys mohavonsis (Grinnell) 

Dipodomys leucogenys (Grinnell) 

Dipodomys panamintinus (Merriam) 

Dipodomys stephensi (Merriam) 

Dipodomys ingens (Merriam)* 

Ordii Group 

Dipodomys ordii columbianus (Merriam) 

Dipodomys ordii monoensis (Grinnell) 

Mereiami Group 

Dipodomys merriami merriami Mearns 
Dipodomys merriami simiolus Bhoads 
Dipodomys merriami parvus Bhoads 
Dipodomys nitratoides nitratoides Merriam 
Dipodomys nitratoides exilis Merriam 
Dipodomys nitratoides brevinasus Grinnell 

Aoilis Group 

Dipodomys agilis agilis Gambel 
Dipodomys agilis simulans (Merriam) 

Dipodomys agilis cabezonae (Merriam) 

Dipodomys agilis perplexus (Merriam) 

Dipodomys venustus venustus (Merriam) 

Dipodomys venustus sanctiluciae Grinnell 
Dipodomys elephantinus (Grinnell) 

Miobops Group 
Dipodomys microps (Merriam) 

Dipodomys levipes (Merriam) 

Dbsebti Group 
Dipodomys desert! Stephens 
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It has been impossible to build a “ natural^ ’ key that will allocate 
all the species correctly undey these groups. It is the special aggre- 
gation or combination of characters which goes to form the concept 
of any group in one ’s mind. The following sjnaopsis of the groups is 
offered with due appreciation of the vagueness appertaining to the 
diagnoses. 

Heemumnl group, — Kangaroo rats of medium to very large size; 
maxillary arches very broad, widely spreading, and, as a rule, with 
postero-extemal angles prominent and sharp ; rostrum heavy to fairly 
slender; bullar inflation relatively small to moderately great; supra- 
occipital and interparietal very broad to rather narrow ; tail variable, 
relatively very long to rather short, in any event of moderate thickness ; 
ear relatively small to moderate in size; hind foot relatively heavy; 
claw and phalanges of first toe on hind foot either present or absent, 
but metatarsal, at least, of this toe always (so far as known) well 
developed, relatively speaking. 

Ordii group, — Kangaroo rats of medium to small size; maxillary 
arches broad, spreading fairly widely, as a rule, and with angles more 
or less well developed ; rostrum moderately heavy ; bullae variable but 
not reaching an extreme as to size in either direction ; supra-occipital 
and interparietal broad to moderate in width; tail very short, rela- 
tively speaking, to moderate, rather thick ; ear very small to moderate 
in size ; hind foot of fair average build ; first toe and claw on hind foot 
always (so far as known) present. 

Merriami group, — Kangaroo rats of moderately small to smallest 
size; maxillary arches broad, widely spreading, and sharply angled; 
rostrum very slender; bullar inflation moderate to small; supra- 
occipital and interparietal moderate in width to narrow ; tail of mod- 
erate length, slender ; ear small ; hind foot slender ; first toe and claw 
on hind foot never (so far as known) in evidence — metatarsal, even, 
rudimentary. 

AgiUs group, — Kangaroo rats of medium to large size ; maxillary 
arches rather narrow, narrowly spreading, and, as a rule, weakly 
angled ; rostrum relatively heavy ; bullar inflation moderate to great ; 
supra-occipital and interparietal broad to rather narrow; tail rather 
long and of moderate thickness ; ear large to largest ; hind foot heavy ; 
first toe and its claw, on hind foot, usually present — claw and phalanges 
sometimes missing, but metatarsal always (so far as known) well 
developed. 

Microps group, — ^Kangaroo rats of medium to small size ; maxillary 
arches very narrow, spreading narrowly, and very weakly angled; 
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rostrum fairly slender; bullar inflation moderate to great; supra- 
occipital and interparietal moderate in width to narrow; tail rather 
short and thick ; ear small ; hind foot rather heavy ; first toe on hind 
foot, and its claw, always (so far as known) present. 

Deserti group , — Kangaroo rats of very large size ; maxillary arches 
extremely narrow, with very narrow spread, and with postero-extemal 
angles indicated but faintly ; rostrum relatively weak ; bullar inflation 
relatively enormous; supra-occipital and interparietal so extremely 
narrow as usually to be invisible when skull is viewed dorsally, by 
reason of close approach of swollen mastoid bullae ; tail of relatively 
moderate length, rather thick; ear moderate in size; hind foot rela- 
tively heavy; first toe and claw on hind foot never (so far as known) 
in evidence — metatarsal, at best, a mere rudiment. 


THE SPECIFIC AND SUBSPECIFIC CHARACTERS IN 
DIPODOMYS 

Characters common to all the forms , — The uniformity obtaining 
in a great many respects throughout all the species of the genus 
Dipodomys is striking. In other words, the species comprising this 
genus possess many conspicuous features in common, and where these 
differentiate them from any or all of the other near-related genera 
(Microdipodops, Perognathus, Heteromys, lAomys), they become gen- 
eric characters. 

The more prominent of the external features which characterize 
all the kangaroo rats in common are briefly as follows (see also pis. 
1, 2, 7) : diversity between fore and hind pairs of limbs extreme; hind 
pair greatly elongated, with pes very stout and with hallux reduced 
to a rudiment or wanting altogether; front pair very weak, but 
with relatively long slender claws; mode of progression, saltatorial, 
nearly or quite exclusively maintained by the hind limbs acting 
simultaneously. Tail very long, alwaj’s longer than body alone, and 
always more heavily haired at end than basally, so that a tuft or 
terminal crest is formed. Ears orbicular or subquadrate, lying flatly 
back against sides of head. Head broad., closely joined to body without 
any obvious neck ; eyes, large-appearing ; nose pointed ; fur-lined cheek- 
pouches commodious, and completely evertible. 

Pelage, relatively very long and of silky texture; hind feet and 
toes fully haired beneath, no naked “tubercles’^ showing. 
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As to coloration of pelage, there is remarkable constancy in pat- 
tern: lower surface of body^, entire fore legs and feet, and upper 
surface of hind feet, pure white, abruptly outlined against dark areas. 
More or less dark upper surface of body, from nose to tip of tail, quite 
uniform, save as relieved in most species by black or dusky markings 
on face and by white or whitish spots above eyes and at bases of ears ; 
outside of each thigh with a patch colored like back, this patch sep- 
arated from adjacent dorsal area by a sharp band of white continuous 
with white of lower surface at either end; tail usually four-striped, 
the two lateral stripes white, the dorsal and ventral, black, dusky, or 
of color of dorsum of body ; these dark stripes cut off from body color 
by complete ring of white around base of tail (see pi. 7). 

An ideally complete and vivid description of the skull and teeth 
of adult Dipodomys has been given by Coues (1875, pp. 307-317). 
It is not necessary, therefore, to go into this subject here. In the 
paragraphs next following the various characters of Dipodomys, both 
extenial and cranial, are discussed with especittl reference to their 
variability from species to species. 

Dorsal gland . — In all our kangaroo rats, as far as enquiry in this 
regard has been carried, there is to be found on the middle of the 
back between the shoulders a sort of dermal ‘ ‘ gland, the presence 
of which affects in some measure the dorsal coloration. This gland’’ 
consists of a slight thickening of the skin marked by a superficial 
scurfiness; it is present in both sexes, and in small young as well as 
in old adults. In the dry skin the spot can usually be found hy run- 
ning the finger-nail up and down the back, when more or less of a 
roughness will be encountered. Sometimes this spot reaches the condi- 
tion of a scab-like excrescence as much as six millimeters long by four 
millimeters wide. As a result the pelage is more or less separated at 
the base, according to the size of the scab, and* the slate-gray basal 
portions of the hairs that are uncovered show through, producing thus 
the effect of a dark mid-dorsal patch. 

This mid-dorsal gland varies in degree of development individ- 
ually, but, as previously intimated, this degree of development does 
not seem to be correlated with sex, nor even with season of the year. 
The gland may nevertheless be supposed to serve in the locating of 
one individual by another through the sense of smell. 

QuaUiy and length of pelage. — Dipodomys possesses as one of its 
gfood generic characters a coat of hairs which are peculiarly long and 
fine, yet there is some variation in the degree of this “silkiness” 
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among the constituent species. The sense of touch by which this 
raore-or-less silkiness of the overhairs can be appreciated is, of course, 
relatively gross, so that it betokens decided structural differences in 
the hairs concerned such as would doubtless yield good quantitative 
characters if subjected to appropriate study. Suffice it here to point 
out that deserti, and those members of the mefriami group which live 
in the region east of the desert divides, show the extreme of silkiness, 
while certain of the forms of the region toward the seacoast from 
the deserts show the coarser ty^e, 

A rather striking example of this difference in quality of pelage 
is shown within the merriami group, where simiolus and parvus, of the 
Colorado Desert and San Jacinto subfaimal districts, respectively, 
show readily appreciable difference in degree of silkiness even though 
but subspecifically separated. Also, in the same group, merriami, 
of the Mohave Desert, differs in the same way from the three races of 
mtmioides, of the San Joaquin Valley. 

In the agilis group, venustus, of the Santa Cruz subfaunal area, 
is distinctly coarser in pelage than oahezorim of the western rim of 
the Colorado Desert ; and the rest of the forms in this group seem to 
lie between these extremes. In the heennarmi group, moluwensis is 
certainly softer pelaged than the forms farthest to the westward, such 
as ingens, Berkeley ensis, and oalifornicus. 

There is good evidence, therefore, of direct correlation between 
quality of pelage and some factor of climate, probably humidity of 
the air: the finest ‘‘ grained pelage is possessed by the kangaroo 
rats living under the most arid conditions, and, conversely, the 
coarsest haired animals are those dwelling in the most humid, coastal 
regions. 

Coloration . — Coloration resolves itself into general tone, or mass 
effect, and* pattern, which involves sharp demarcation of light and 
dark areas, or ‘‘markings.’^ Among the species of Dipodomys occur- 
ring in California, extremes in both respects are so far apart (compare 
morroensis and mono&nsis, for instance, in plate 1) that, when all the 
thirty-three species are brought into comparison with one another, 
many steps of character value are found to exist. 

•The general tone of coloration, if determined from the mid-dorsum, 
traverses a scale among the different species and subspecies between 
very dark tawny-olive overwashed with blackish (in morroensis) to 
pale ochraceous-buff (in deserti). The tone of the plumbeous basal 
portion of the pelage also varies considerably. It must be remembered. 



1922] Grmnell: The Kangaroo Bats of CaUforma 13 

however, that contigriious forms often show sharp contrasts in color, 
not bridged over even through extremes of individual variation, so that 
intergradation in the sense iif which the student of systematic zoology 
understands the term does not then exist. 

With regard to markings, there are five sets, facial, aural, fiank, 
hind foot, and tail. In the majority of the species the curious arieti- 
form facial dark marking (see plates 1, 2) extends continuously across 
the nose from the base of one whisker-tuft to that of the other (two 
double crescents joined medially, to express the facts in another way). 
At one extreme in the series of species the facial marking is bold and 
black ; in the opposite direction it becomes almost or quite obliterated. 
Between these extremes are to be found various interlying conditions, 
some of them constituting excellent specific or subspecific characters. 
The color tint of the cheeks and of the circumocular area is also vari- 
able, ranging from deeply buffy or dusky to white. 

The ear shows in most species a definite color pattern (see fig. I) ; 
a buffy, dusky or blackish ground color is set off by more or less white 
or silvery on the upper folded-over rim of the pinna. But at one 
extreme is dmiolns, whose ear is very scantily clothed with only pure 
white hairs, and at the other extreme is morractms, in which the pinna 
is nearly solidly blackish. In some members of the agilis group the 
inner surface of the pinna basally is beset with numbers of conspicuous 
white hairs. The patch of white pelage located at the hinder base 
of the ear in all species of Dipodoniys varies considerably in extent. 
It is so small in a number of the coastal species as to be invisible when 
the ear lies back in normal position ,* in other species, notably lempes, 
it is so extensive as to shine forth conspicuously at all times. 

The fiank patch, in all but one species {niorroen^is) set off by a 
pure white hip stripe from the rest of the ‘ ‘ upper surface, ’ ^ is always 
similar in color to the mid-dorsum though it n^y be of a paler tone. 
Its size is governed by the width of the white hip stripe. In deserti, 
for example, where the white hip stripe is excessively broad, the pale 
buffy flank patch is small. In nwrraensis the flank patch is extensive, 
and the hip stripe is encroached upon so as to be in some individuals 
obliterated save for a pale tawny indication at either end of the path 
it would ordinarily follow. 

The sole of the hind foot is generally marked lengthwise with a 
broad stripe of dusky or blackish. This stripe becomes restricted in 
extent, and pale brownish in color, in some of the arenicolous species ; 
and in deserti it is obsolete. 
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While the tail is usually four-striped (dorsal and ventral stripes 
blackish or dusky, with complementary white stripe on either side), 
there is much variation in proportion of dark to white. As a rule the 
dorsal dark stripe is wider than the ventral dark stripe ; but of course 
the two lateral white stripes are of the same width, since bilateral 
symmetry holds just as precisely with regard to color and markings 
as it does for more deep-seated (“anatomical”) features. Both dark 
stripes reach their greatest widths in the coastal forms in the heer- 
mammi group, namely in goldtmni and niorroensis. Indeed, in the 
latter the white side-stripes in some individuals are almost pinched 
out (see fig. E), On the other hand, not only does the depth of color- 
ing of the dark stripes diminish in the species living toward and 
within the extremest desert areas, but in adult deserti the ventral 



Fig. E. Diagrammatic cross sections of tails (each at middle point) of 
different kangaroo rats, from selected average specimens of each species, to show 
amounts of blackish or dusky in the dorsal and ventral stripes as compared with 
width of white side-stripes. 1, Morroengis; 2, poldmani; 3, jolotienau; 4, mo)mV‘ 
earns; 5, mernam%; 6, simiolua; 7, deseHv, The proportion of dark to white 
appeals to bear a direct relationship to degree of ‘‘wetness’* or “dryness” of 
climate, more especially as to the factor of cloudiness, X about 3. 

stripe is wanting altogether. The amount of white in the tuft of the 
tail is also variable, there being more or less mixture or dilution with 
dusky. Furthermore, in three forms constantly (deserti, calif omicus, 
and exirmus), and in one form inconstantly (heerrmnm), the end of 
the tuft is abruptly pure white. 

There is, I am sure, no question that degree of pigmentation closely 
parallels degree of wetness in climate. Very many distantly related 
groups of birds and mammals show such uniformity in this reaction 
that the correlation must be accepted as a fact. But “wetness” of 
climate is not a simple factor: it may involve humidity of the air, 
cloudiness, or rainfall, or any two of these, or all three. 

With the purpose of throwing light on this question there are here 
presented (figs. F to H) maps of California showing (1) relative 
humidity of the atmosphere, (2) percentage of cloudiness, and (3) 
precipitation. It must be granted that, although pains have been taken 
to get the best available data for use as a basis of these charts, there 
is still much to be desired. With no doubt whatsoever there is much 
error in the placement of the lines locally. Meteorological stations are 
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still few and far between, and some of them are not located so as to 
afford particularly useful data in the present connection. Also obser- 
vations are altogether lacking at points from which climatic data are 
most needed. But even so, the charts here presented, when compared 



Fig F. Map showing relative humidity of the air, for the month of April, as 
related to area in California 

This map and the ti\o follo\\ing were prepared for use in the present connec- 
tion by Mr. Allen W. Jai'obs under the direction of Mr B. M. Vaniey, Instructor 
in Meteorology, Univeisity of California. 


with the maps showing the distribution of the species of Dtpodomys 
(figs. T, U, W, X), do give ground for a tentative generalization with 
regard to color. 

First, as already set forth, there is general concordance in darken- 
ing of coloration from the interior toward the coast, throughout the 
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genus ; and this parallels grossly the geographic behavior of all three 
of the climatic factors under consideration. When it comes to detail, 
the most close concordance will, I think, be observed to be with the 
chart showing percentage of cloudiness. The heermam/ni group offers 
the best cases of local correlation ; note especially the west-east series. 



Pig. G. Map showing mean annual cloudiness as related to area m California. 


from the exceedingly dark morrocnsis at Morro Bay through the pale 
swwrthi and mohavensis. 

Perhaps the best index in Dipodomys to degree of darkness’^ or 
of paleness,'’ in other words to degree of pigmentation, is relative 
proportion of black and white striping on the tail. Figure E shows 
diagrammatically the condition in several different species, arranged 
from the foggy coast belt to the almost cloudless desert. It must be 
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understood that no such statistical mode of treatment has been applied 
in the present study as has been devised and put into practice by 
Dr. Francis B. Sumner (1918) in his admirably conducted investiga- 
tion of the genus Pcromyscits. Nevertheless, the kangaroo rats show 



rig H. Map showing mean annual rainfall as related to area in California. 

in this feature of tail-striping so wide a range of specific and sub- 
specific, as contrasted with individual, variation, that the grosser 
methods here employed cannot but indicate facts worthy of confidence. 

It is suggested that the relative darkness or pallor of general color- 
ation (and percentage of dark to white in the striping of the tail seems 
to constitute an index to this) may, through some sort of very slow 
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environmental action, reflect the light conditions of the region inhab- 
ited ; and this may be usefully connected with the need of concealment 
against the mean tone of the background as observed from the view- 
point of the terrestrial or aerial enemy. The fact that Dipodomys 
is wholly nocturnal in its above-ground activity need not mitigate 
against this idea. 

General size, — It is practicable to employ two indexes to general 
size of kangaroo rats, namely, length of head and body without tail, 
and weight of entire animal. Examination of the table (p. 36) will 
show very close correlation between these two indexes in so far as 
figures are available. Enough evidence has been accumulated to show 
that weights in this genus of rodents are little if any more variable 
individually than dimensions or proportions. Dipodomys is a non- 
aquatic, actively cursorial rodent, and one which, so far as known, 
at least everywhere in California, does not hibernate. Probably as 
a result of these circumstances it does not store up fat in the fall as 
do most other groups of rodents, and there is little variation in weight 
from season to season. In our field experience we do not recall having 
skinned out a really fat kangaroo rat. 

Weight, then, is a good diagnostic character by the help of which 
to identify individual kangaroo rats as well as series of specimens, in 
the latter case, of course, by using averages. Our largest species, 
ingens (with estimated weight of 105 grams), is three times the size 
of our smallest species, exilis (with estimated weight of 34 grams'!. 
There is thus plenty of room for appreciable distinctions as between 
species of intervening size. In fact weights provide opportunity for 
drawing finer distinctions between species than do dimensions. For 
while the ratio of ingens to eaniis by weight is 3 to 1, on basis of length 
of head and body the ratio is only about 3 to 2. The usual differential 
rate of progression obtains, as between volumetric and linear values. 

It will be noted that in the heermamm group, eximius and dixoni 
are both of small size and of interior valley (and low adjacent foot- 
hill) habitat. In the merrumd group, exilis is of smallest size and also 
of low valley habitat. Among series of near-related forms there are 
cases of decrease in size toward the south (in the agHis group, notably, 
for example). This may be causally the same as decrease of size with 
lowering altitude, as just noted. But exceptions to any rule suggested 
by these facts loom up. For example, ingens, of greatest size in the 
heermamm group, is of valley habitat ! 

It is of possible significance from the standpoint of compatibility 
of species, to note that where two or more congeneric species occur on 
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common ground they are usually of quite different sizes. For example^ 
around the south end of Owens Lake there are deserti, rtwhavemis, and 
merricmiiy all on common territory ; the weights of these species aver- 
age 103, 76, and 40 grams, respectively. However, each of these 
belongs to a separate group, in other features than size differing 
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Fig. I. Ears of kangaroo rats to show size, and pattern of marking, in differ* 
ent species and subspecies. All X 1. 

1, Dipodomya agiJis agHia, no. 5400, 2, Dipodomyi agUis perplexus, no. 16141, 

$; 3, IHpodomys agUis cabezonac, no. 7363, d*; 4, Dipodomya mioropst no. 27013, 

5, Dipodomya levipea, no. 26978, d"; Dipodomya Ihcermanni heermannif no. 
1^05, d*; 7, Dipodomya eJephantinuSf no. 28520, d*; 8, Dipodomya morroenaiSf 
no. 29031, $; 9, Dipodomya mohavenaia, no. 26842, 10, Dipodomya panamintinuat 

no. 26862, 11, Dipodomya heermanm awarthi, no. 14448, d"* 

markedly. They are doubtless complementary rather than competi- 
tive, from an ecological standpoint. Diversity of size may become a 
factor of selectional value in the evolution of a group which as a whole 
has found a favorable ecologic niche of sufficient “amplitude” to be 
occupied by more than one species of that group. 

Size of ear . — Great differences exist in the size of the ear between 
the different species of Dipodarruys (see fig. I). By actual area, the 
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smallest ear (that of exilis) is to the lar^st ear (that of dephantvnus) 
as 1 to 4%. Direct comparisons had, of course, best be made between 
species of similar body size; for example^ as between tularensis and 
scmotiluciaef in which case we find an areal ratio of 2 to 3. 

Consideration of habitats in connection with size of ear brings out 
unmistakably the correlation of small pinna with open type of habitat, 
and, in the other direction, of large pinna with a chaparral type of 
habitat. The same tendencies are to be observed in Peromyscus and 
Perogmthus. 

An interesting circumstance, however, with Dipadomys at least, is 
that, in many of the small-eared forms, the relative inflation of the 
mastoid and tympanic portions of the skull is far greater than in the 
large-eared forms. Increased effectiveness of the internal parts of 
the aural apparatus would here appear to be in some measure com- 
pensatory to the reduction of the external parts. The kangaroo rat 
with the greatest bullar inflations is desrrti, and this species has small 
pinnae relatively to the gross size of the animal. A parallel is afforded 
in the microps group. 

There are apparent outstanding exceptions to the above rule of 
compensation, however. In mohavensis there is both small ear and 
small bullae; and in eUphantmm there is large ear in combination 
with large bullae. One can only suggest that several sorts of factors 
may enter the problem, such as amount of digging each species has 
to do to gain requisite safetj^ (large external ears are certainly not 
an advantage to a fossorial animal), kind of soil which must be dealt 
with, requisite extent of forage radius, and kind of cover in connection 
especially with the mode of attack on the part of predatorj' enemies. 

Hind foot, — Specific variations in respect to this member arc pro- 
nounced. As to general proportions, the nierriami group shows an 
extreme of slenderness, while the heemianm and agiUs groups show 
an extreme of heaviness (that is, the foot is relatively broad). There 
is a fairly clear correlation here with existence on bare, open ground 
sparsely grown to vegetation, as compared with more or less grassy 
or bushy territory. The slender-footed nwrrianm group is most abun- 
dant as to individuals on the most open ground. If ‘ * broad-footed ' ’ 
groups are represented in the same general vicinity, they will be found 
to predominate on ground of the opposite characteristic. Lesser and 
greater degree of development of the first toe, as discussed next, may 
be similarily linked with environment; but this correlation is not so 
clear, when we call to mind deserfi with its rather heavy foot and 
vestigial first toe. 
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The hairiness of the hind foot is not altogether uniform among 
all the species. The sand-inhabiting deserii has notably heavy hairing 
on the sole, as also have leiicogvnys and colamhianus of the marginal 
Great Basin area east of the main Sierras, where the snowfall is heavy. 

Toes and cUms . — There can be little doubt that the bi-pedal mode 
of locomotion in Dipodomys is making unnecessary the retention of 
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Fig. J. Bones of left liind foot of Dipodomys ingens, no. 16671, Mus. Vert. 
Zool. ; 1, dorsal view; 2, inner lateral view. X 1%. 

Explanation: a, astragalus; c, calcaneum; n, navicular; cu, cuboid; ec, ex- 
ternal cuneiform; me, middle cuneiform; ic, internal cuneiform; ses, sesamoid 
bones; Imt, 2mt, 3mt, 4mt, omt, first to fifth metatarsals; ph, the two phalanges 
of the first digit (pollex). 

the full mammalian number of digits (see figs. J-P). Number 1 is 
first to be spared, and it is rudimentary at l>est ; in fact, it is in actual 
process of disappearance. Number 5 is now decidedly smaller than 
the other three, though still a sizable structure, and will probably be 
next to fall out. Numbers 2, 3 and 4 are of unequal length ; number 2 
is slightly the shortest, number 4 next, and number 3 loT^gest. The 
order of the hind toes in point of length, is then, from/ shortest to 
longest, 1-5-2-4-3. 

The groups’^ of kangaroo rats here recognized quite surely con- 
stitute, each one of them, an older divergence than any one of their 
component forms. It is quite clear that the progressive loss of the 
first digit on the hind foot is now going on independently in separate 
descent lines. In the ordii and microps groups the process of toe 
reduction is least advanced; in so far as material has been examined, 
in no individual is there a loss of even the terminal phalanx and its 
claw, even on one of the hind feet. In the agUis group, two of the 
constituent races show occasional individuals in which the claws or 
phalanges are absent on one or both of the first hind toes. In the 
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Keermamm group, one race shows occasional lapses, and in two races 
{calif omicus and eximius) the claw and the phalanx which bears it 
is absent normally, though in one race it is present rarely on one or 
both hind feet (see figs. L to N). In the merrkmd and deserti groups 
the process of loss is complete to the extent that (constantly so far as 


K 








Figs. -K to P. Bones of left hind foot in various kangaroo rats showing, 
especially, different degrees of reduction of the first toe. All X 1%. 

Fig. K. Dipodomys elephantinuSf no. 28520, d*. 

Fig. li. Dipodomys heermarmi heermanni, no. 18632, 

Fig. M: Dipodomys heermanni odlifomiouSf no. 18672, 

Fig. N. Dipodontys heermanni califomicuB, no. 18634, 
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examination has gone) only a rudiment of the first metatarsal is pres- 
ent (see figs. 0, P). In other words, the same process which began 
in the two last named groups so long ago as to have brought an extreme 
in the reduction, constant at the present time, is now going on inde- 
pendently in the hcernvanni and agilis groups, and has not yet ad- 
vanced to even this degree in the ordii and microps groups. 




Fig. O. Dtpodomys merruimt mernami, no. 10323, 

Fig. P. Dtpodomys desert i, no. 10708, cf. 

The reduction of the toes is, then, a sort of orthogenetic tendency 
inherent in the group as a whole, but it is no less, in the writer’s view, 
an adaptational process, brought about, or helped along, at least in 
part, through natural selection. The facts that tlie size of first claw 
varies to the point of being scarcely discernible externally and that 
the individuals that have been dissected show variations in the degree 
of diminishment of the supporting bones, all go to show that the 
process of toe reduction is an exceedingly gradual one, not one involv- 
ing any abrupt ‘‘mutation” of perceptible magnitude. 

Digital reduction, by whatever method it is being effected, is 
undoubtedly improving the cursorial powers of Dipodomys, with the 
result that forage area of individuals is enlarged while at the same 
time relative safety from swift-footed enemies is retained or even 
enhanced. 

Belatwe length a'nd thickness of tail . — In all the kangaroo rats, 
when compared with most rodents, the tail is long and rather heavy. 
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As may be figured from the table of measurements (p. 36), the aver- 
age ratio of tail to body in the 33 Californian forms is 145 per cent. 
But there is variation from species to species as well as, of course, in 
much lesser amount, individually. The two extremes in the averages 
are 116 per cent and 167 per cent, for nwnoenm and calif ornicus, 
respectively. By groups, the ordii group shows the shortest tail of 
all, namely, an average of 121 per cent; next comes the microps 
group, 135 per cent; then the m£rriami and dcserti groups, both 
143 per cent ; then the heerrtmnni group, 148 per cent ; and last the 
agilis group, 155 per cent. The heirmanni group exhibits the greatest 
range in specific variation, from 128 per cent (in ingens) to 167 per 
cent (in calif onvicvs) , 

As to heaviness, or better, thickness, of tail, superficial examination 
at once reveals some outstanding conditions. Either member of the 
microps group can be told from any member of tlie merriami group 
by much greater thickness of the tail, even though the animals con- 
cerned may be of about the same general size. In fact, this is a prac- 
tical means of telling apart freshly caught individuals of these two 
groups in the field. Unfortunately, actual measurements in this 
respect, from fresh specimens, arc not available at this writing. The 
same criterion seems to hold, though to a lesser degree, as between the 
ordii group and the merriami group. Mcrriiimi apparently exhibits 
the slender extreme in the genus, while the opposite obtains in ingens y 
which shows the thickest tail both actually and relatively to length 
of tail. 

In so far as the writer can see there is no significant correlation 
between either length or slenderness of tail with size of hind foot, 
with presence or absence of first claw on hind foot, with size of ear, 
or with geographic distribution. 

Hairiness of tail varies specifically, most especially with regard 
to the terminal tuft and the dorsal “ crest leading forward from the 
tuft. The maximum development of the tail tuft is shown in the 
northern members of the agilis group, to greatest degree, perhaps, in 
elephantirms ; while the least is shown in the coastal members of the 
heerrmnni group, goldmam and morroensis. No correlation with kind 
of habitat is obvious. 

Cranial features . — ^A selected, dry, cleaned skull, without man- 
dibles, of deserti weighs 2.1 grams; the same of esnlis, 0.3 grams. 
The skull of exHis, our smallest species, is thus but one-seventh in 
mass that of deserti, our largest. So wide a latitude in size of skull 
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is unknown in any other rodent genus represented in California 
except Thomomys, Comparative dimensions of skulls therefore 
become of extraordinary ‘importance in defining the species of 
Dipodomys. 

The proportions of certain parts of the skull also vary so as to 
furnish many characters of good diagnostic value (see pis. 3 to 6). 
The whole skull may be relatively broad, as in ingens, or it may be 
narrow, as in elephantinus, and of course the frontal and other bones 



Pig. Q. Skulls of kangaroo rats as viewed from directly in front, to show 
* * narrow faced ’ ^ versus ‘ ‘ broad-faced ^ ’ types. All X 1. 

Narrow-faced, with narrowly spreading and weakly angled maxillary arches: 
1, Dipodomys agdis agihA, no. 5394, c^, and 4, Dipodomys levipes, no. 26968, c^. 
Broad faced, with widely spreading and prominently angled maxillary arches: 2, 
Dipodomys heenminni joloncrms, no. 29088, $; 3, Dipodomys stephensv, no. 2477, c?. 

contributing to the breadth of the skull will show similar proportions. 
The rostrum may be rather heavy, and even fiaring at the end, as 
in elephantinus, or it may be very slender, as in the merriami group; 
and the nasals and premaxillary tongues show corresponding modi- 
fications. The actual length of nasals constitutes a good character in 
some species and subspecies. 

The slenderness of the jugals is a marked feature of all kangaroo 
rats; nevertheless there is greater and less degree of slenderness 
among the different species. For example, in deserti the jugal bar is 
fully twice the width that it is in levipes. Also the position of the two 
jugal bars, whether or not they show in dorsal view of the skull well 
apart from the supra-orbital edges of the brain-case, varies. In the 
agiUs group they are conspicuously outstanding, and bow outwards; 
in the merriami group they lie relatively much closer in beneath the 
orbit. 

The zygomatic process of the maxilla, or simply “maxillary arch,” 
is in all kangaroo rats a conspicuously outstanding cranial structure 
bounding the orbit in front (see figs. D, Q, R). There are two general 
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conditions of the skull in this regard, however, referred to as broad- 
faced and narrow-faced, respectively. In the former the two maxil- 
lary arches are wide, they are spread apart from the axis of the skull 
broadly, and the postero-external angle of each is prominent; in 
the opposite, ^^narrow-faced,” type the maxillary arches are narrow, 
less widely spreading, and the postero-external angles are weakly 
developed (see pis. 3 to 6). While there are different degrees of 
development of these characters among the species within any single 
group, it may be said with fair accuracy that the heemianni, ordii, 



Fig. R. Maxillary arches, in outline as viewed laterally, of different species 
and subspecies of kangaroo rats. All X 1. Upper row, of broad-faced type, with 
arch wide and angle prominent; lower row, of narrow -faced type, with arch nar 
row and angle weak. 

1, Bxpodomifs h(ermanm heermannif no. 18408, 2, Dipodomys* paiuiminUn^uSf 

no. 26889, dt 3, Dipodomys ingcns, no. 14447, d; 4, Dtpodomys ordu monoensw, 
no. 26999, .5, Dipodomys agilia agdis, no. 5394, Dtpodomys venuatus 

sanotiluoxae, no. 14446, 7, Dipodomys levipeSj no. 26937, Dipodomys 

microps, no. 27021, d- 

and mprriami groups p()s.sess the broad-faced type of skull and the 
agUi^, microps f and desert i groups possess the narrow-faced type of 
skull. 

Degree of inflation” of the tjonpanic and mastoid bullae is a 
greatly varying feature in the genus Dipodomys. The inflated mastoid 
is particularly sensitive, it would seem, to differences of environment ; 
and there will often be found notable differences in volume or outline 
of this part of the skull in closely contiguous, and otherwise very 
closely similar, species or subspecies. In a general way, increased 
inflation of the mastoid region is accompanied by a narrowing of the 
elements lying between, namely, the interparietal and supraoccipital. 
But, as noted under calif omicus (p. 39), there is not the perfect 
correlation in this regard that might be expected. 

As far as can now be seen, there is no correlation of general size 
of skull with any of these proportional features, nor of narrow-faced 
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condition (versus broad-faced) with slenderness of rostrum or with 
bullar inflation. Neither is there correlation of any of the cranial 
features with detjn*ee of toe^eduction. These facts militate against 
any hope of subdividing the genus Dipodonvys on ‘ ‘ natural ’ ’ grounds. 

Teeth , — The teeth in Dvpodomys, so far as study of them has been 
carried by the writer, are structurally so uniform in all respects, at 
least among the Californian species, as to afford very few specific 
characters. Actual size of teeth varies directly with the size of the 
animal. The simple molariform series has revealed no usable char- 
acters whatsoever; but the upper incisors vary somewhat in relative 
shortness, and especially in curvature. In the latter regard the 
majority of the species have the exposed portions of these teeth 
strongly in-curved aiitero-posteriorly ; but in the microps group, 
notably, the upper incisors are much more nearly vertical as viewed 
from the side. 

DISTRIBUTIONAL CONSIDERATIONS 

A reasonable presumption, one suggested by the work of several zoo- 
geographers, is that the center of differentiation as well as of dispersal 
of the Dipodatnys stock lay in northern Mexico. Thence, one or some 
of the outwardly spreading descent lines extended towards California, 
as permitted by the mitigation of such barriers as more or less impeded 
the emigration of mammals of this type. The more important of 
these barriei's w’cre doubtless those of climate. Some degree of adapta- 
tion to different grades of these climatic conditions (temperature and 
humidity) was doubtless acquired by the invading stock or stocks, and 
differentiations into the initial races probably occurred, these races 
later, as they began to l>e accentuated into full, species, themselves 
giving rise to subspecies, and this process continuing until the present- 
day situation was reached. , 

It would si'cm that a study of the barriers which appear to be effec- 
tive at the present time in limiting the ranges of the species and sub- 
species in Dipodomys would afford a key to the explanation of their 
origin and interrelations. 

lAmitation by uniter . — The most obvious barrier for kangaroo rats 
to the westward is the Pacific Ocean. As a matter of fact, there are 
usually associational barriers which more or less limit these animals 
short of the seabeach itself. Only Dipodomys morroensis and Dtpo- 
domys heermanm goldmam, at Morro and Monterey bays, respectively, 
reach clear to the edge of the belt of fresh, shifting sand dunes lying 
just back of the beach proper. 



28 VmversUy of Calif omm Publications in Zoology [Vol. 24 

Kangaroo rats, as determined by both observation and experimen- 
tation upon certain desert species, are averse to water. They even 
lack the ability to swim. When tossed into a pond of water a perfectly 
healthy individual will merely kick out behind a few times, with both 
feet at once, and, after a few spasmodic efforts, soon drown. The 
pelage is of such a quality that it soaks up water quickly, instead of 
shedding it, as with meadow mice and harvest mice ; so that the animal 
quickly becomes water-logged. 

A complete water barrier is exemplified in the Golden Gate, con- 
tinued eastward by San Francisco and San Pablo bays, the Strait of 
Carquinez, and Suisun Bay. On the north of this deep and permanent 
channel we find Dipodomys Keermanm cakforiucus, on the south side 
are D. heermanni berkeleyensis and D, venustus vomstus. It is to be 
remarked that berkeleye'tisis and califormcns are to each other, across 
this barrier, as perfectly distinct species ; there is no chance of direct 
intergradation. The subspecific status indicated in the trinomial is 
due to roundabout intergradation — from bcrkeleyensis through tular- 
ensis, heermanni, and eximius, to calif ornicus (see map, fig. T). In 
the writer’s view such extreme differentiation as obtains between 
berkeleyemis and californicus could not have taken place except for 
the agency of an absolute barrier to intercrossing, such as has been 
comprised in San Francisco Bay and its approaches. 

Venustus belongs to a totally different “group” of kangaroo rats 
from berkeleyensis and califormcns, namely, the agilis group. And 
the Golden Gate forms at the present day the northward limiting 
barrier to both the species, veimstns, and its group. It may be 
inferred that the ancestral stock of venustus moved up toward the 
Golden Gate from the south swice that barrier was established by the 
piercing of that spillway from the Sacramento-San Joaquin drainage, 
as a result of general land depression in the Bay region. It is sur- 
misable, moreover, that the venustus stock did not get north, even into 
the Santa Cruz subfaunal district, until after the closure of the pre- 
existing Sacramento River outlet into Monterey Bay. 

It is, of course, possible that the ancestral stock of the keermanm 
group reached into the San Francisco Bay region from the south- 
eastern interior, moving westward as well as northward, after the 
Golden Gate was pierced, and that californicus has reached the Bay 
from the north, and berkeleyensis has reached it from the south, much 
more recently. However this may be, it is here contended that this 
water barrier has functioned to keep the descent lines apart and thus 
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has permitted much greater divergence than would otherwise have 
taken place. 

Other places in Calif oiihia where water barriers are believed to 
have helped to establish boundaries between potential differentiation 
centers are as follows : the Sacramento River and its paralleling over- 
flow tracts, between calif ornicus and eximius; the lower San Joaquin 
River between dixoni and the northwestern arm of the range of iular- 
ensis (see map, fig. T) ; and the Kings River as cutting off exilis from 
nitratoides and hreninasus (see map, fig. U). 

As elsewhere shown (Grinnell, 1914, pp. 100-107, 240-243) the 
Colorado River is evidently not the barrier to Dipodomys that, in view 
of the aversion of this animal to water, it might be, for two reasons : 
first, both Z>. desert i and D, merria/mi, the species occurring along the 
lower Colorado, have been ascertained to exist regularly on the ‘‘sec- 
ond bottom,” and individuals doubtless occasionally forage thence 
out into the “first bottom”; secondly, at least these latter individuals 
are then subject to being cut off from access to the one side of the 
river and to being given access to the opposite side. Such a process 
of transfer of tracts of bottom land from one side to the other, as 
channels shift, is of common occurrence along parts of this river's 
course, particularly at times of rapid rising and lowering of the water. 

No Dipodomys whatever is known from any of the coastal islands, 
not even from Santa Catalina and Santa Cruz, the most likely ones. 
It is to be inferred that representatives have never reached the islands 
by any fortuitous agency, or that having reached the islands such 
pioneers were unable to establish successful colonies there. Or else, 
in event of kangaroo rats having been a part of the initial fauna 
existent on the islands immediately after the latter were disconnected 
from the Californian mainland and from one another, they have been 
exterminated. Continuity of distribution might well have obtained 
over the whole early Pleistocene territory" involving both the site of 
the islands and the mainland, for all that we know of the geological 
history of the region. After sequestration on the portions of the land 
cut off through subsidence, the separate colonies of kangaroo rats 
would have at once encountered an adverse factor in the reduction 
of their habitats, this being accentuated by the close associational 
restriction of these animals. The smaller the area available to a 
species, the greater the chance for complete extinction from such 
causes as recurring periods of extreme food shortage, epidemic disease, 
and extreme weather conditions. (See Grinnell and Swarth, 1913, 
p. 385.) 
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Limitation by life-zones, — The genus Dipodomys is emphatically 
Austral in its life-zonal occurrence. The situation in California is 
shown graphically in the accompanying table (fig. S). It will be 
observed that the desert i and ttiemami groups are exclusively Lower 
Sonoran ; the mtcrops group is also Lower Sonoran, but rather more 
toward its upper portion; the ordii and a^iUs groups are essentially 
Upper Sonoran; while the hcermamii group contains some species 
(seven of them) which belong to the Lower Sonoran zone and others 
(eight of them) which belong to the Upper Sonoran zone. The agilis 
and heernumnS groups contain species which extend well into the 
Transition zone; but in each of these cases the metropolis is in the 


Dipodomys heermanni cahfornicus 
Dipodomjs heermanni eximius 
Dipodomys heermanni heermanni 
Dipodomys heermanni tularensis 
Dipodomys heermanni dixoni 
Dipodomys heermanni berkeleyensis 
Dipodom>B heermanni goldmani 
Dipodomys heermanni jolonensis 
Dipodomys heermanni swarthi 
Dipodomys morroensis 
Dipodom>s mohavensis 
Dipodomys Icucogen^s 
Dipodomys panamintmub 
Dipodomys stephensi 
DipodomAs ingens 
Dipodomys ordii columbianus 
Dipodomvs ordii monoensis 
Dipodomys merriami mernami 
Dipodomys mernami simiolus 
Dipodomys mernami parvus 
Dipodomys nitratoides nitratoides . 
Dipodomys nitratoides f^xilis 
Dipodomys nitratoides brcvmasus 
Dipodomys agilis agilis 
Dipodomys agilis simulans 
Dipodomys agilis cabesonae 
Dipodomys agilis perplexns 
Dipodomys venustus vcnustus 
Dipodomys vennstus sanctiluciae 
Dipodomys elophaniinus 
Dipodomys mierops 
Dipodomys levipes 
Dipodomys desert! 



Fig, B. Table showing distribution of the forms of Dipodomys in California 
by life-aones. 
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Upper Sonoran. No species whatsoever occurs in equal numbers in 
two zones. In other words,, every species of Dipodomys in California 
has its center of abundance in either the Lower Sonoran life-zone or 
else in the Upper Sonoran; there are sixteen species in the former 
and seventeen in the latter. 

TJhe factor of temperature, in cliiuate, thus now, as probably 
always, acts importantly with Dipodomys as a barrier and hence 
importantly in the general process of differential evolution. 

Limitation by the factor of humidity . — There is no question that 
kangaroo rats as a group are adapted in conspicuous ways to an arid 
environment, and that the general limits of areas characterized by con- 
ditions of dryness constitute also the limits of distribution of these 
animals, irrespective of the water barrier and of mean summer tem- 
perature below some critical point. To pick out of the general 
condition, “aridity,” any one of the several minor factors is, however, 
a difficult, pcTliaps impossible, matter. Relative humidity of the air, 
rainfall, percentage of cloudiness, degree of wetness of the soil, may 
function, any single one of them with dominant importance, or all 
of them in varying proportion. 

A complication arises, in determining between major factors, in 
the matter of soil moisture. The very limited power of digging in the 
kangaroo rats, combined with the necessity in most species for some 
digging, limits tb(‘ animals to areas containing tracts of loose soil 
such as is as a rule associated \\ ith lack of rainfall. Wind-aeeumulated 
sands constitute the jireferred sort of ground for burrow's in the 
majority of the species. That cloudiness, high percentage of atmos- 
pheric humidity, and even moderatel;s heav>' rainfall are not per se 
inimical to the existence of Dipodomys, if the soil be of proper texture, 
is shown by the fact that a large population occurs, locally, in the 
southern end of the humid coast belt of California, near the shores 
of Morro and Monterey bays. The spt^cies there represented {morro- 
ensis and goldnmni) do, however, show adaptations to the special 
climatic conditions named — in different ipiality of pelage and much 
darker coloration as compared wdth species and subspecies in the same 
group from drj er, interior areas. These characters, developed through 
time secondarily in response to humid conditions, themselves probably 
impose limitations on the spread of the species possessing them, back 
toward the interior. 

That venustus and calif omicus exist regularly in still more humid 
districts will be apparent from the lists of record stations for these 
forms. These races do not approach so near to the actual seacoast 
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as the ones just previously named, but they penetrate the ‘‘humid 
coast belt’^ farther north where the conditions are more extreme. 
The cases are quite parallel. Geographic limitation in such instances 
as these may, therefore, be brought about by the condition, say, of 
atmospheric humidity, or that of color-tone of background. 

In the writer's estimate, as regards the species and subspecies of 
kangaroo rats in California, humidity is of minor importance as a 
barrier to extension of range as compared with unfavorable tempera- 
ture and bodies or streams of water. 


ARTIFICIAL KEY TO ADULT KANGAROO RATS OF 
CALIFORNIA 

Note. — To use this Key with promise of success, the student should have before 
him not only either fresh animals or well-made skins with carefully taken measure- 
ments, but also well-cleaned skulls; and he should further have at hand Ridgway’s 
Color Standards (1912) and a pair of calipers reading to tenths of millimeters. Even 
so, this Key will likely fail for specimens in worn and faded or discolored condition 
of pelage; then detailed study will have to be made of all the descriptions and illus- 
trations. 

PAGE 

1. Size very large: length of head and body usually more than 130 mm. ; hind 
foot usually more than 49; breadth of skull across bullae more than 27.5. 

2. No ventral dark tail-stripe; end of tail pure white; width of maxillary arch 

at middle less than 5 mm. ; no first toe on hind foot del erti 106 

2\ Ventral tail-stripe present, well defined, blackish; end of tail drab or 
dusky; width of maxUlary arch at middle more than 5 mm.; first toe 
on hind foot present infena 67 

V, Size moderately large to small; length of head and body usually less than 
130 mm. ; hind foot usually less than 49; breadth of skull across bullae less 
than 27.5. 

3. Width of maxillary arch at middle less than 3.9 mm. 

4. Size small : greatest length of skull less than 36.6 mm. ; breadth of skull 

across bullae less than 23.3 micropi 102 

4'. Size medium: greatest length of skull more than 36.6 mm.; breadth of 

skull across bullae ^ore than 23.3 levipei 104 

3‘. Width of maxillary arch at middle more than 3.9 mm. 

5. Size moderate: total length more than 265 mm.; hind foot usually 
more than 40. 

6. Ear large, usually over 15 mm. in height from crown. 

7. Coloration darker: dorsal tone close to cinnamon-brown; ear 
mostly blackish; dark ventral tail-stripe halfway toward end 
wider than lateral white stripe. 

8. Slightly paler: dorsum light cinnamon-brown; many white 

hairs on inner surface of pinna; bullae larger . .sgactUndge 99 
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8'. Slightly darker: dorsum deep cinnamon-brown; few white 
hairs on inner surface of pinna; bullae smaller yenuftat 

7'. Coloration lighter : dorsal tone close to cinnamon-buff; ear mostly 
brownish; dark ventral tail-stripe half way toward end nar- 
rower than lateral white stripe. 

9. Larger: total length usually more than 315 mm.; ear more 
than 16; hind foot usually more than 45.5; nasals flaring at 
ends.. elephantiniis 

9^ Smaller: total length usually less than 315 mm.; ear less than 
16; hind foot usually less than 45.5; nasals not flaring at 
ends pexplexns 

6'. Ear medium to small, less than 15 mm. in height from crown. 

10. No first claw on hmd foot (normally). 

11. Larger: total length usually more than 300 mm.; ear more 
than 13; hind foot usually more than 43 califomiciii 

ir. Smaller: total length usually less than 300 mm.; ear usually 
less than 13; hind foot usually less than 43 eximins 

10'. First claw on hind foot present (normally) 

12 Coloration relatively dark; facial arietiform marking bold, 
black, complete; dorsal dark tail-stripe usually at least 
twice ^ idth of lateral wh te stripe. 

13. WTiitc flank stripe incomplete, or absent altogether. 

morroextsis 

13'. White flank stripe always present, complete. 

14. Dorsal dark tail-stripe more or less grizzled; dorsal 
body-color paler, near warm buff; bullae more in- 
flated: breadth of skull across bullae usually more than 

25 mm jolonensu 

14'. Dorsal tail-stripe solidly black or blackish; dorsal body- 
color darker, cinnamon-buff or darker; bullae less in- 
flated. breadth of skull across bullae usually less than 
25 mm. 

15. Nasals short, less than 14 ippi. long; bullae smaller: 
breadth of skull across bullae usually less than 23.6. 

dixonl 

15'. Nasals longer, more than 14 mm. long; bullae larger: 
breadth of skull across bullae usually more than 23.6. 

16. Skull of “narrow-faced” type: maxillary arches 
weakly angled and their spread less than 22 mm. 

17. Lighter colored: dorsum dusky cinnamon-buff; 
bullae smaller: breadth of skull across bullae 
usually less than 24.5 mm. agil s 

17'. Darker colored: dorsum near dusky pinkish cin- 
namon; bullae larger: breadth of skull across 
bullae usually more than 24.5 mm Bimulani 
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16'. Skull of ** broad-faced” t3rpe; maxillary arches 
prominently angled and their spread more than 
22 mm. 

18. Tail weakly crested and tufted: terminal hairs 
usually less than 20 mm. long . goidmaoi 

18'. Tail more heavily crested and tufted: terminal 
hairs usually more than 20 mm. long. 

19. Bullae less inflated: breadth of skull across 
bullae less than 24.3 mm berkeleyenflis 

19'. Bullae more inflated: breadth of skull across 
bullae usually more than 24.3 mm. 

20. Ear larger, more than 12.8 mm. in height 
from crown; bullae as viewed from above 
not globular in outline heermanni 

20'. Ear smaller, less than 12.8 mm. in height 
from crown; bullae as viewed from above 
approaching globular, that is, all parts of 

outline more curved .Stephens! 

12'. Coloration of medium tone or pale; facial arietiform marking 
weak or else, even, broken (so that dusky patches at bases 
of whiskers are not continuous with dusky top of nose); 
dorsal dark tail-stripe not as much as twice width of 
lateral white stripe. 

21. Skull of "narrow-faced” type: maxillary arches weakly 
angled and their spread usually less than 22 mm. 

cabesonae 

21'. Skull of " broad-faced ” type : maxillary arches prominently 
angled and their spread more than 22 mm. 

22. Color tone of dorsum paler, near ochraceous-buff; ear 
smaller, less than 12 mm. in height from crown. 

23. Bullae smaller: breadth of skull across bullae less than 

24.9 mm. mohavensis 

23'. Bullae larger: breadth of skull across bullae more than 
24.9 mm. swarihi 

22'. Color tone of dorsum darker, near warm buff, pinkish 
buff or cinnamon-buff; ear larger, more than 12 mm. 
in h^ht from crown. 

24. Bullae larger; narrowest place between mastoid 

bullae as looked at dorsally, less than 2 mm. wide; 
rostrum near end usually less than 4.1 wide. 

tularensis 

24'. Bullae smaller; narrowest place between mastoid 
bullae as looked at dorsally, more than 2 mm. wide; 
rostrum near end usually more than 4.1 wide. 

26. Darker colored; white on car as viewed in normal 
Ix>sition restricted to extreme tip of upper fold- 
over 
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25 '. Lighter colored; white on ear continuous along 
whdle rim of upper fold-over, leaving dusky 
restricted to a small interior tract toward base. 

leacogenys 

5 '. Size small: total length less than 265 mm.; hind foot usually less 
than 40. 

26. No first claw on hind foot. 

27. ICar flesh-colored all over; arietiform facial marking indistinct 
or wanting; ventral dark tail-stripe indistinct, narrower, 
usually less than 2.2 mm. wide halfway toward end. 

28. Darker and larger: dorsal color light ochraceous-buflf with 

dusky overwash; length of head and body usually more than 
100 mm. merriami 

28'. Paler and smaller: dorsal color clear light ochraceous-buflf; 
length of head and body usually less than 100 mm. 

simiolns 

27'. Ear dusky, ^Mth tip of fold-over whitish: arietiform facial 
marking distinct, dusky; ventral tail-stripe distinct, hair 
brown to blackish, broader, usually more than 2.2 mm wide 
half^^ay toward end 

29. Size ve^'y small total length usually less than 230 mm.; 

hind foot 34 or less exilis 

29'. Size larger* total length usually more than 230 mm.; hind 
foot usually more than 34. 

30. Facial arietiform marking weaker, tending to pinch out on 
each side betwet*n whisker patch and nose; rostrum of 
skull broader at base parvus 

30'. Facial arietiform marking bold clear across nose, from one 
whisker patch to the other; rostrum of skull narrower at 
base. 

31 Darker and smaller: dorsal color dusky ochraceous-buflf; 
length of head and body usually less than 99 mm.; 
bullae smaller: breadth of skull across bullae usually 
less than 22.2 « nitratoides 

31'. Paler and larger: dorsal color clear ochraceous-buflf; 
length of head and body usually more than 99 mm.; 
bullae larger: breadth of skull across bullae usually 
more than 22.2 brevinasus 

26'. First claw on hind foot present. 

32. Darker: dorsal coloi tone cinnamon-buflf; facial arietiform 
marking distinct, dusky; ventral dark tail-stripe distinct, at 
least as wide as lateral white- tail-stripe; greatest length of 
skull usually loss than 36 mm colmnbianus 

32'. Paler: dorsal color tone pinkish buff; facial arietiform marking 
faint or wanting; ventral tail-stripe indistinct, pale mouse 
gray, narrower than lateral white tail-stripe; greatest length 
of skull usually more than 36 mm monoensis 
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TABLE OF MEASUEEMENTS 

Average Measurements or the California Forms or Dipodomys 

Arranged in Sequence from Small tx> Large on Bams of Length of Head and Body 

Without Tail 


Measurements in millimeters, weights in grams 



D n exilu ScTcf. 19 216 128 88 146% 33 0 8 5 31 3 20 2 174 10 8 2 8 4 3 34 0* 

D n mtratoidee 5(fcf.5 9 9 233 130 94 148% 350 08 33 6 210 18 7 120 30 47 366 (10) 

D m sumolus 6d'd'.5 9 9 240 145 05 153% 375 10 5 35 4 223 187 12 0 3 0 4 8 380* 

D m parvus 5(f(f,599 232 136 06 142% 36 0 10 0 34 5 22 0 103 12 0 3 0 5 1 360 ( 2) 

D n brcvinasuB 5cfc^, 5 9 9 237 135 102 132% 354 10 8 34 4 22 5 10 2 121 3 0 4 7 43 0 (10) 

D 0 oolutnbianus 5(fd'.3 9 9 233 130 103 126% 38 0 10 0 35 6 22 5 103 13 1 3 4 4 0 44 0* 

D m memanu 5cfcf. 5 9 9 247 144 103 140% 385 110 35 7 23 0 102 13 1 3 0 4 0 40 3 (10) 

D 0 monoensiB 6cf'(f,599 233 125 108 116% 38 7 110 36 9 23 3 199 13 7 3 5 4 3 45 8 (10) 

D miorope 5crcf,5 9 9 261 150 111 135% 41 0 10 0 35 2 22 4 180 12 3 3 4 3 4 63 5 ( 3) 

D a eabesonae 7(fcr39 9 283 171 112 153% 43 0 13 4 39 5 24 5 20 8 14 2 4 0 4 8 610* 

D a sunulans 6cfcf.4 9 9 285 173 112 154% 420 13 0 38 8 24 7 203 13 9 3 8 4 7 61 0* 

D h enmius 5<fd>,599 287 175 112 156% 416 125 366 226 21 6 13 7 39 49 605 (2) 

D h dixom 6d'cf.4 9 9 283 170 113 150% 41 1 141 370 232 21 0 132 36 48 61 4 (8) 

D h goldmam 5cfc^.5 9 9 201 178 113 157% 42 2 13 3 30 3 24 1 22 3 14 4 3 8 5 1 68 1 (10) 

D h heermanm 5(fcf, 5 9 9 293 180 113 150% 43 0 13 0 39 0 24 7 22 6 14 5 4 0 5 1 70 2 ( 4) 

D a agihs 5(fcf, 6 9 9 293 170 114 157% 43 0 13 4 39 5 24 1 21 1 14 3 4 1 4 9 501 (10) 

D h jolouensiB 304 188 116 162% 43 6 141 41 6 25 5 22 9 14 9 4 3 5 3 87 7 (10) 

D h oahfomicus 6(fcf,59 9 312 195 117 167% 44 8 14 7 39 2 23 8 22 3 14 6 3 8 5 3 75 0* 

D Wipes 6(frf‘,599 276 158 118 134% 42 0 11 0 37 8 24 0 109 13 2 38 36 71 3 (10) 

D Stephens! 9(^(f.l9 291 172 110 145% 42 0 12 0 39 4 25 1 22 5 14 2 4 0 5 6 74 0* 

D h tularensis 9 294 175 119 147% 41 5 12 6 39 8 25 1 22 4 14 5 3 9 5 0 73 4 (10) 

D a perplexuB 5cf<^,5 9 9 303 184 119 155% 44 2 15 4 410 25 1 22 4 153 4 3 4 0 73 5 ( 2) 

D morroensis 5<fd'.5 9 9 206 176 120 147% 42 6 13 5 38 0 23 4 21 9 14 4 4 0 5 1 68 0 (10) 

D h berkeleyensis Ic^, 19 301 180 121 149% 41 0 12 0 30 2 23 0 22 5 14 6 4 4 5 0 71 1 (2) 

D y sanotiluciae 2d'cf,4 9 9 302 181 121 150% 45 0 16 0 41 0 25 4 220 15 6 4 2 5 1 84 8 ( 2) 

D h swartb 2d'd'.4 9 9 207 175 122 143% 43 5 110 41 1 25 8 230 15 0 4 1 5 1 870 ( 2) 

D V venustus 6cfcr,2 9 9 316 104 122 159% 460 155 41 6 252 223 156 44 53 800* 

D mohavensu 5(fd',5 9 9 290 1^ 123 135% 43 7 10 3 39 3 23 9 23 2 14 8 3 0 5 5 76 8 (10) 

D ieuoogenys 5cfc^,S9 9 301 176 125 141% 46 2 12 4 40 4 24 3 23 2 15 4 4 4 5 4 80 0 (10) 

D panammtinuB 5<f(f,5 9 9 299 173 120 137% 44 4 13 6 40 5 24 8 23 6 15 4 4 2 5 7 79 1 (10) 

D elephantmuB 9 324 197 127 155% 46 8 17 4 43 0 26 3 23 0 15 7 4 0 5 2 85 2 (10) 

D deserti 5(T(f , 5 9 9 342 201 141 143% 53 0 13 5 45 6 30 7 23 6 16 6 4 1 4 4 103 3 (10) 

D iDgens 2<f(f,6 9 9 329 185 144 128% 500 13 0 44 6 29 0 26 5 16 5 4 9 5 0 105 0* 


*Estimated. 
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Dipodomys heermaxmi californiciu Merriam 
Northern California Kangaroo Rat 
(PL 1, fig. 1; pi. 3, fig. 11; text-figs. M, N, S, T) 

* Dipodomys PhUlipiif Leconte (1853, p. 224), part ( f ) ; and, at least in part, 
of several other early authors. 

Dipodomys pMlipsiy Coues (1875, pp. 322, 325-326), part; and, in part, of 
some other authors. 

Dipodomys calif ortiicus Merriam (1890b, p. 49) [orig. descr.] ; and of sub- 
sequent authors, at least in part. 

Dipodomys oalifomicus paXlidulus Bangs (1899, pp. 65-66) [orig. descr.]; 
and of subsequent authors. 

Dipodomys calif ornicus oalifomicus, Miller (1912, p. 276); and of some 
other authors. 

Dipodomys oalifomicus trinit at is Kellogg (1916, pp. 366-367) [orig. descr.]. 

Diagnosis. — middle-sized, broad-faced, usually four-toed, kanga- 
roo rat, of very dark style of coloration ; dorsal and ventral tail stripes 
broad and black and meeting in a subterminal black zone, but end of 
tail abruptly pure white; ear of moderately large size (about 14.7 
millimeters in height from crown) ; skull with small bullae, very 
broad interparietal and supra-occipital, heavy incisors, rather heavy 
rostrum, and widely spreading maxillary arches, with postero-external 
angles prominent. [For definite quantitative information in respect 
to most of the characters above and hereinafter commented upon, see 
the table of comparative measurements (p. 36), and the various plates 
and figures illustrating the species it is wished to compare.] 

Coloration. — Pelage and coloration of pelage as described for 
agilis (which see, p. 87), except as follows. General color tone of 
upper surface of bodj' slightly darker than in agilis, this darkness 
being due to the appreciably deeper tone of the cinnamon-buff element 
(tending towards clay color) as also to the slate-gray basal portions 
of the pelage, which show through more or less, being darker, more 
nearly slate color. The facial dark markings of calif ormevs are bolder 
than in agilis, almost exactly as in venustus, and there is a little more 
black on the ankles. The hairing and coloration of the tail in calif or- 
nicus seem to be the same as in agiiis, except for the white tip of the 
tail of the former species, this involving from 30 to 45 millimeters 
of the terminal tuft. The blackish dorsal and ventral tail stripes 
gradually meet to form a complete dark zone for 20 to 30 millimeters 
preceding the white tip. 

Variatimi in color. — The molts and intervening pelages in calif or- 
nicus are as in agilis, as far as is now seen. Specimens in various 
stages of the single annual molt date from July 31 to November 7, the 
latter date being exceptionally late. There seems to be verj^ little 
change in color tone as a result of wear or fading. Perhaps slightly 
the darkest specimens in the entire series at hand are those taken at 
Helena, Trinity County, in February, and at a point 12 miles north- 
east of McCloud, Siskiyou County, in October. The full fresh condi- 
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tion of the pelage in these specimens may, in part, account for the 
maximum amount of dusky tipping to the hairs, which occurs par- 
ticularly on the head, mid-dorsum and flanks. 

With the large series of skins now available, much larger and 
representing many more localities than the series available to Miss 
Kellogg (1916, p. 366) when she named Dipodomys calif ornicus trini- 
tatis, 1 am unable to endorse her claims to the recognition of a separate 
race (type locality, Helena) under that name, upon the basis of color ; 
and the cranial characters ascribed also fall, according to my present 
interpretation, into the category of minor variations not sufficient in 
importance to warrant subspecific separation. 

The large suite of specimens now at hand from Sites, Colusa 
County, contains a few examples which upon direct comparison are 
seen to be slightly paler, more nearly cinnamon-buff, than any others 
of calif ormcMS. But, as already set forth by Miss Kellogg (1916, 
p. 367), there are no adequate grounds for recognizing any separate 
race from the vicinity of Sites {palUdulns of Bangs, 1899, p. 65). 
The great majority of the specimens from Sites are identical with the 
mean of a topotype scries of calif or nicus from Ukiah. Geographical 
variation in color within the range of this subspecies is at best exceed- 
ingly slight. 

Juveniles of calif or nieus are strikingly different from those of 
chilis only in the matter of the abrupt white tipping of the tail. This 
feature is conspicuous in youngsters even down to one-fourth grown. 
The tone of dorsal color in juvenile calif ormcm is rather darker than 
in agiUs, due to the more pronounced dusky over-wash ; the nose and 
whisker patches (usually coalescing) are bolder, too, and the tail 
stripes are blacker, particularly where they meet subterminally in an 
almost pure black zone, which latter thus sets off the white tip to good 
advantage. Specimens in juvenile pelage vary in date from May 3 
to November 2. 

There is at hand one abnormal specimen, a juvenile from Sites 
(no. 167270, Biol. Surv. coll.), in which the prevailing tone of color 
is mouse gray. It looks as though the cinnamon-buff pigment had 
been left out of the pelage altogether, leaving chiefly or only the 
black in varying dilution. 

Variation in size , — The largest examples of caUforniem occur in 
the northern part of its range. Using skulls as criteria, the very 
largest among the specimens examined come from Tule Lake, Modoc 
County (greatest length, 41.2 mm.), and Cassel, Shasta County 
(greatest length, 41.1). On the other hand, the smallest come from 
Marin County. Some ^ these latter are quite as small as the average 
of eximiusy but the tone of color of the skins is distinctly of the cali- 
forniens type, if anything more ruddy (that is, cinnamon) in tone 
of buff. This north*to-south gradient in general size does not, in the 
writer’s opinion, involve such diverse extremes as to warrant division 
under separate names, especially in the absence of any other char- 
acters. If separation ever does seem desirable, it would be the animals 
of the Marin subfaunal area which should be named, for topotypes of 
oaUforruicus (from Ukiah, Mendocino County) stand nearest the larger 
extreme. The animals from Bites, Colusa County, seem to be of prac- 
tically the same size as the Ukiah ones. 
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Variation in skull . — ^Aside from the variation already noted in 
general size of the skull, there are rather notable variations in pro- 
portions of certain parts. These peculiarities do not, however, seem 
to bear any relation to geo^aphy, and are probably in major part 
matters of individual variation. 

One distinguishing character of the skull of caMfornicus, as com- 
pared with the skulls of most other Californian species of Dipodomys, 
is the ordinarily great relative width of the supra-occipital and inter- 
parietal. In many specimens the latter is distinctly scutiform, with 
lentil to breadth about 3.5 to 3.0 millimeters. This condition might 
be interpreted as closely dependent upon the size of the mastoid bullae, 
which are, indeed, rather smaller in calif or ivicus in proportion to the 
whole skull than in most other species of the genus. As elsewhere 
suggested, this correlation may really obtain in some degree; but 
nevertheless we find in calif ornicm occasional individuals in which the 
space between the two mastoid bullae is narrow, in other words, with 
the supra-occipital and interparietal transversely^ constricted; and in 
such specimens the bullae are not notably larger than normal. An 
example in point is no. 12859, adult male, from Helena, Trinity 
County, in which the interparietal is only 1.6 millimeters wide, about 
as in average goldmani. Various stages exist in the series at hand 
down to this degree of narrowneas. 

Another point of variation lies in the postero-external angulation 
of the maxillary arch on each side. Although the skulls of californicxis 
are of the broad-faci'd type and characteristically liave the angle just 
specified prominent, often produced into a sharp point, an opposite 
trend of variation brings a rounded angle, in extreme degree no better 
defined than in average agilis or elcphantinus. No. 49059, Biol. Surv. 
coll., a larg(* adult male from Cassel, Shasta County, and no. 75057, 
Biol. Surv. coll., a small female from Nicasio, Marin County, are 
examples of this condition. 

Mastoid and auditory inflation also shows variation in degree. On 
one side of the mean is the diminutive extreme, exemplified in no. 
13675, an adidt male from Scott River, Siskiyou County. In this 
specimen the breadth of skull across bullae is but 23.5 millimeters, 
although the total leiigtli of the same skull is 40.7. Tin opposite 
extreme is illustrated in an adult male from Sites, Colusa County, 
no. 12966, in which the breadth of skull across bullae is 24.6, with the 
total length of the skull 39.7 millimeters. Eicept for the decidedly 
greater width (double at least) of the supra-occipital and inter- 
parietal, the latter skull is in all respects wonderfully like selected 
exampk»s of goldmani. 

Toes. — Calif orniem, as a characteristic condition, lacks altogether 
the first claw and digit on the hind foot. But occasional individuals 
occur which retain rudiments of these, and hence indicate an uncom- 
pleted process of loss. No. 13672, adult J, taken June 10, 1911, by 
Annie M. Alexander, near the Scott River, six miles northwest of 
Callahan, Siskiyou County, has clearly defined the claw of the first 
digit on each of the hind feet (see fig. M). The animal, both as 
regards external features and cranium, is otherwise normal for oali- 
fornicus. No. 12960, adult $, taken April 27, 1911, at Sites, Colusa 
County, shows a palpable sw'clling on the inside of each hind foot 
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marking the rudiment of a first digits but there is no claw. No. 18391, 
half -grown taken June 28, 1912, at Rumsey, Yolo County, shows a 
rudimentary first claw on the left hind foot only. 

Measurem&nts , — Ten selected adult and subadult specimens, 5 
males and 5 females, from Ukiah, Mendocino County, show average 
and extreme measurements, in millimeters, as follows; total length. 


1. Dipodomys 

2. Dipodomyi 
8. Dipodomys 

4. Dipodomys 

5. Dipodomys 

6. Dipodomys 

ensis. 

7. Dipodomys 

8. Dipodomys 

9. Dipodomys 

10. Dipodomys 

11. Dipodom.vs 

12. Dipodomys 

13. Dipodom> s 

14. Dipodomys 



heormanni cslixomicus. 
heermsnni eximius. 
heermanni heermanni. 
heennanni tularensis. 
heermanni dixoni. 
heermanni berkeley- 

heermanni goldmani. 
heermanni jolonensis. 
heermanni swarthi. 
morroensis. 
panammtinus. 
leucogenys. 
mohavensis. 
stephensi. 



- 



Fig. T. Map showing stations of occurrence in California of kangaroo rats 
of the heermanni group (except ingens) j as established b7 specimens examined by 
the author. Assumed general range of each form within the state outlined. 


312 (295-340) ; tail vertebrae, 195 (182-217) ; hind foot, 44.8 (43- 
47) ; ear from crown [as estimated from the dry skins], 14.7 (14-15.5) ; 
greatest length of skull, 39.2 (38.0-40.8) ; breadth of slmll across 
bullae, 23.8 (23.1-24.7) ; spread of maxillary arches, 22.3 (21.2-23.4) ; 
greatest len^h of nasals, 14.6 (14.3-15.4) ; greatest width of rostrum 
near end, 3.8 (3.5-4.1) ; width of maxillary arch at middle, 5.3 
(5.0-5.6). 
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Weights are not available for this species; but an estimate based 
on body length shows a probable average weight of 75 grams. 

Type locality. — Ukiah, Mendocino County, California (Merriam, 
18905, p. 49). Type collected by Dr. T. S. Palmer, May 4, 1889, now no. 
16618 

23 5 44 ' Biol. Surv. coll., U. S. National Museum (Lyon and Osgood, 
1909, p. 56). 

Distribution area. — Northern California, chiefly east of the humid 
coast belt and west of the Sacramento and Pit rivers, north from San 
Francisco Bay and the Strait of Carquinez to (and beyond) the 
Oregon line. Altitudinal range, 200 to 4500 feet. Life-zone, Upper 
Sonoran and, locally. Transition. (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Modoc 
County: east side Tule Lake, 4 (Biol. Surv. coll.). Siskiyou County: 
Hornbrook, 3 (Biol. Surv. coll.) ; two miles southeast Beswick, 1 (Biol. 
Surv. coll.) ; Brownell, 1 (Biol. Surv. coll.) ; Ager, 2 (Biol. Surv, 
coll.) ; six miles east Edgewood, 11 (Biol. Surv. coll.) ; Maji;en, 1 
(Biol. Surv. coll.) ; Sisson, 8 (3 in Biol. Surv. coll., 5 in coll. A. B. 
Howell) ; forest nurserj', eighteen miles north McCloud, 1 (Biol. Surv. 
coll.) ; Pilgrim Creek, twelve miles northeast McCloud, 2 (Biol. Surv. 
coll.) ; Scott Valley, four miles south Fort Jones, 2 (Biol. Surv. coll.) ; 
Scott River, six miles northwest Callahan, 31. Shasta County: Fort 
Crook, 2 (Biol. Surv. coll.) ; Cassel, 15 (Biol. Surv. coll.) ; Hat Creek, 
fifteen miles south Cassel, 2 (Biol. Surv. coll.). Trinity County: 
Helena, 14; fifteen miles northwest Ruth, 1 ; Mad River, 3 (Biol. Surv. 
coll.). Mendocino County: three miles south Covelo, 5; six miles 
southwest Laji;onville, 1; Sherwood, 2; near Willets, 1 (Biol. Surv. 
coll.); three miles west Mt. Sanhedrin, 10; Ukiah, 25 (15 in Biol. 
Surv. coll.), Glenn County: Winslow, 11; Alder Spring, 4200 feet, 
1 (Biol. Surv. coll.) ; Willows, 1 (Biol. Surv. coll.). Colusa County: 
Sites, 48 (37 in Biol. Surv. coll., 2 in coll. Stanford Univ.). Lake 
County: Upper Lake, 1 (Biol, Surv. coll.) ; Lakeport, 1 (coll. Stanford 
Univ.) ; six miles west Lower Lake, 2 (Biol. Surv. coll.). Yolo County : 
Rumsey, 23. Solano County: Vacaville, 1. Napa County: Mt. George, 
1 (Biol. Surv. coll.). Sonoma County: seven miles west of Cazadero, 
1. Marin County: Novato, 1 (Biol. Surv. coll.) ; Lagunitas, 5 (Biol. 
Surv. coll.) ; Nicasio, 13 (11 in Biol. Sur\". coll., 1 in coll. Stanford 
Univ.). Total number of specimens examined from California, 258. 


Dipodomys heermanni ezimius Grinnell 

Lesser California Kangaroo Rat 
(PI. 3, fig. 12; text-figB. 8, T) 

Dipodomys califoniieus, Grinnell (1913, p. 342), part. 

Dipodomys califomicus eximitts Grinnell (1919&, p. 205) [orig. deecr.]. 

Diagnosis . — Similar to D. oaUformeus califomicus; essential char- 
acters the same. Differs in decidedly smaller size, the discrepancy 
being especially manifest in lesser dimensions of ear and of skull 
across bullae. Coloration slightly less de^ly or brightly cinnamon- 
buff, tending towards pinkish bi^ extensively obscured with dusky. 
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Comparisons <md variations, — Eximius is very closely related to 
calif omicus. It has the same type of skull in all major respects ; in 
proportions the skull averages slightly shorter and i^uarer. The 
mastoid bullae are no larger in relative size, so that in actual size 
(by reason of the much smaller general size of the animal) they are 
very small indeed, in fact smaller than in any other member of the 
heermmmi group, and even as small as in exilis of the merriami 
group, which latter is the smallest in general dimensions of all our 
kangaroo rats. All the specimens of exirmus studied have the tail 
abruptly white-tipped and all are four-toed, that is, there is no trace 
of a claw to indicate the presence of a first toe on the hind foot. 
Small size, about 18 per cent less than in caUfomicus on basis of 
bulk, is the sul)specific character of eximius. The paleness in general 
coloration is slight and onl}’ average. 

Specimens from Red Bluff are larger than eximius, and so are 
intermediate toward calif or mens ; complete intergradation doubtless 
takes place from one form to the other through tlie foothill country 
in the head of the Sacramento Valley. The specimens from the south- 
easternmost locality for eximius, Limekiln, Eldorado County, well up 
in the western foothills of the Sierra Nevada, are (piite as small as 
the type series from the Marysville Buttes, but are darker colored, 
practically as in heermamii and calif ornicus. 

Measurements . — Ten selected adult and subadult specimens, 5 
males and 5 females, from Marj'sville Buttes, Sutter County, show 
average and extreme measurements, in millimeters, as follows: total 
length, 287 (269-303) ; tail vertebrae, 175 (165-182) ; hind foot, 41.6 
(39.5-43) ; ear from crown, 12.5 (12-13) ; greatest length of skull, 

36.6 (35.0-38.3) ; breadth of skull across bullae, 22.6 (21.9-23.0) ; 
spread of maxillary" arches, 21.6 (21.1-22.0) ; greatest length of nasals. 

13.7 (13.2-14.2) ; greatest width of rostrum near end, 3.9 (3.7-4.3) ; 
width of maxillary arch at middle, 4.9 (4.5-5.3). 

Only two adult examples of this race have been weighed, both from 
Limekiln, Eldorado County: male, August 6, 62 grams; female, 
August 5, 59 grams. Average of the two, 60.5 grams. 

Type locAiUty. — ^Marysville Buttes at 300 feet altitude, 3 mil(‘s 
northwest of Sutter, Sutter County, California (Grinnell, 1919?;, p. 
205). Type collected by F. H. Holden, April 5, 1912; now no. 18347, 
Mus. Vert. Zool. 

Distribution area . — The eastern side of the lower Sacramento 
Valley, including the Marj'sville Buttes, from the vicinity of Red 
Bluff, Tehama County, southeast to Limekiln, Eldorado County. 
Altitudinal range, 200 to 1200 feet. Life zone. Upper and Lower 
Sonoran. (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. 
Tehama County: Red Bluff [two and one-half miles northwest of], 3 
(coll. D. R. Dickey); somewhere near Tehama [east oft], 4 (Biol. 
Surv. coll.). Butte County: Butte Creek, four miles southeast Chico, 
4; eight miles east Nelson, 4 (BioL Surv. coll.). Sutter County: 
Marysville Buttes, 20 (3 in Biol. Surv. coll.). Eldorado County: 
Limekiln, 3. Total number of specimens examined, 38. 
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Dipodomys heermanni heermanni LeConte 
Heermann Kangaroo Kat 
(PI. 3, fig. 13; text-figs. I, L, B, 8, T) 


i)[ipodomy8^. Heermanni LeClonte (1853, p. 224) forig. descr.J. 

Perodtpus streaton Merriam (1894, pp. 113-114) [orig. descr.] ; and of 
many sub8e(|uent authors. 

Crtretodi/ms Stnaton, Trouessart (1897, p. 581). 

Perodifmg strentori streatori, (Tnnnell (1913, p. 337). 

Di4jg)K)sis. — Externally identical in appearance with D. heermanni 
californicus, except that there is always present (in the specimens 
examined) the first (nidimentarj^) toe and claw on hind foot, and 
also that most individuals (over three-fourths of those examined) lack 
the clear white tiiiping to tlie tail, the tip of the tail then beung colored 
nearly or (piite as in agilis, (Vaiiially close to calif orniens, save as 
showing more inflated hulhu* on an average and thus tending strongly 
towards iularensis. AVidth of supra-occipital and interparietal aver- 
aging less than in callfarnicm, about intermediate between the con- 
dition in that form and tulart nsis. 

Comparisons and i^riations, — Hcf rmanni presents a curiously un- 
stable combination of the characters of californicus and txilarensis^ 
and might be interpreted as consisting of a series of specimens vari- 
ously intermediate between the two. In respect to tone of coloration 
and pattern of markings, how(*ver, save for the itenLs of smaller ear 
and white tail tip, h(ermanni is uniformly identical with calif(/rniCHS, 
and every specimen is unetpiivocally separable from typical tularensis. 
As to tail tip, 13 out of the 60 specimens at hand have this part 
abruptly pure white, exactly as in californicus; 32 have the tail dusky 
hued at end, as in tularensis and most otlier races; and 15 have an 
increase of whitish terminally in more or less intermediate degree 
short of the full white tip. This feature, then, of white tip or other- 
wise, varies within htermanni from the condition as it is in californicus 
to that in tularensis. 

As regards the rudimentary (first) claw on the hind foot, all the 
specimens of heermanni possess this, as in tularensis, while normally 
in oaliformeus it is absent. As already stated, however, some examples 
of calif or nicus from far within the range of that form have the claw 
present. Thus the example of californicus from Scott River, Siskiyou 
County (no. 13672), which has this claw in evidence on both hind feet, 
is not distinguishable in external appearance from the typt* of streatori 
{=heermanm)y except for markedly greater size of ear, somewhat 
larger general size, and blacker dorsal and ventral tail stripes. 

Cranially, heermanni on an average is just about between the 
average of calif orniem and that of tularensis. The bullar inflations 
are greater, as a rule, than in californicus, with supra-occipital and 
interparietal narrower, and the rostrum narrower. In these respects 
the approach is directly towards the conditions in tularensis. In fact, 
due to the remarkable range of the individual variation in heermanni, 
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skulls from one locality, Carbondale, can readily be picked out which 
seem identical with skulls of calif ormcus, and others can be found 
which appear identical with skulls of iiilarensis. 

As will be seen upon examination of the table of measurements, 
heemitanni averages not quite so large as oaUformc^is; yet, curiously, 
it is larger than eximius, the range of which race lies between that of 
heermanm and that of calif omicus, Howerver, complete intergrada- 
tion with exvirmis at the north is strongly indicated by the unstable 
behavior of the white tail tipping (as well as of the cranial characters) 
of the Amador County specimens of heernmtmi. Significantly, not 
one of the 14 specimens of hecrntanm from Mariposa County, at the 
south, shows white tail tipping; and this striking color feature is 
unknown in any other race of the hoemianni group, to the southward. 
In other words, it is developed rather abruptly, but seemingly on a 
geographic basis, in a stretch of west-Sierran country between Mari- 
posa County and Eldorado County. A good series of specimens from 
a number of localities on a north-and-south line through this country 
would warrant careful study, as to behavior both of white tail tipping 
and toe reduction. 

The applicability of the mn%e heermanm, — The original descrip- 
tion of Dipodoniys heermmni is included as part of a brief synopsis 
of the genus Dipodomys by'Dr. John L. LeCpnte (1853, p. 224). It 
is as follows: 

B. Tail as long as the head and body; hair at the tip scarcely longer; anti- 
tragus very short, indistinct. 

3. D. Hoennanni. Tail brown, becoming black towards the extremity, with a 
broad white vitta each side; tip pure black. Sierra Nevada; Dr. Heermann. 
(Specimen not quite adult.) 

The above name and characterization have been considered by 
Allen (1891, p. 275) and other authors as “indeterminable.^’ And 
furthermore the type has not been supposed to be still extant. But 
the contrary in both respects is the case, as will now be shown. 

The type is number 229 in the mammal collection of the Academy 
of Natural Sciences, Philadelphia. It is an old mounted specimen, 
taken down, but still with the wires in it. The two tags now attached 
to the skin are new, the data having been copied by Dr. Witmer Stone 
from the bottom of the original stand when he came to the Academy 
and demounted various important specimens on exhibition there. The 
original stand is preserved. With the permission of Dr. Stone, now 
Executive Curator of the Academy, the present writer has examined 
this type and has ha& the skull removed from the skin, without, how- 
ever, disturbing the original make-up of the skin in any conspicuous 
degree. 

The animal is obviously not only “not quite adult,” as remarked 
by LeConte, but is not more than half-grown. Fully two-thirds of 
the tail is now missing. The phrases “hair at tip [of tail] scarcely 
longer [than elsewhere on tail] ” and “ [tail] becoming black towards 
extremity, .... tip pure black” apply precisely to the juvenile con- 
dition as exhibited, for example, by no, 30020 Mus. Vert. Zool., from 
Coulterville, Mariposa County. “Tail as long as the head and body” 
instead of “much longer than the head and body” (group “A” of 
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LeConte’s synopsis), is, of course, also a character accompanying im- 
maturity. As to * ‘ antitragus ’ ’ there is nothing diagnostic one way 
or another. 

The skin is discolored, the white areas to dirty yellowish, the black 
or dusky areas to brown. It is likely that the specimen was mounted 
from an alcoholic, especially inasmuch as the skin had never been 
separated from the anterior part of the skull. The dark tail stripes 
are broad and sharply outlined. The sole stripe is heavy. The hind 
foot measures 37.5 mm., practically the same as the young Coulter- 
ville example above referred to. The first claw is present on each 
hind foot. The ear is small, measuring only about 10 mm. from inner 
base, in this resptH5t agreeing with the size of ear in other juvenals 
of the race to which the present writer applies the name heerrrumni. 
The ear is decidedly smaller than in agilis of similar age. 

LeConte’s description is based solely on external features. The 
skull, now available, is of so young an animal that the best diagnostic 
features are difficult to find. Also the whole basal part of the skull 
was destroyed, evidently in removing the brains when the specimen 
was mounted. But the mastoid bullae, the interparietal, and the roof 
of the cranium, together with the rostral parts and lower jaw are 
nearly or quite intact. Features of importance in identifying this 
skull are: size of mastoid bullae, breadth and shape of interparietal, 
width of rostrum, length of nasals, size of orbit, relative size and 
curvature of incisors, and size of cheek-teeth and length of molariform 
series. As far as can oe seen this skull is identical with the skull of 
no. 30020, from Coulterville. 

The gist of the matter is that, from skin or from skull, upon one 
character or another, it is possible to eliminate every other kangaroo 
rat in California except herkeley crisis and goldmam, and geographical 
considerations throw out these, leaving only the race for which the 
name heermmini is now resuscitated. 

As regards type locality, the present label gives only “California.^' 
But LeConte gave “Sierra Nevada" which information he may have 
obtained directly from Heermanii, the collector. It was thought pos- 
sible once (Grimiell, 1913, p. 335) that the type of Dipodomys heer- 
inawm came from Fort Tejon, in Kern County, California. But 
Heermann did not visit Fort Tejon, so far as known, until 1853. His 
return from his first residence “of nearly three years" in California 
was announced at the Philadelphia Academy meeting of September 7, 
1852 (see ‘ ‘ Proceedings, ' ’ p. 147 ) . He * ‘ brought home the most exten- 
sive and valuable collection of birds ever made in that country, with 
many other interesting objects." It is of especial note here that Le 
Conte' ’s paper containing the characterization of Z>. heermanni was 
read at the meeting of January 11, 1853. 

Heermann, himself, wrote a report upon the land birds obtained 
on this first trip when, it is believed, he obtained also a number of 
mammals, including the type of Dipodomys heermanni. He states 
(1853, p. 259) that the birds upon which he reports were collected 
by him “in various parts of California, but principally in the vicinity 
of Sacramento city, from which, as a central point, I [he] made 
excursions to the gold mines on the American river, to the sources 
of the Cottonwood creek, which takes its rise in the coast range of 
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mountains, in the northern part of California, to the southern mines, 
on the Calaveras and Consunmes rivers, and to the city of San Diego 
and its immediate neighborhood, on the shores of the Pacific Ocean. ^ ’ 

In his notes on birds Heermann states distinctly that specimens 
of several species, which we now know to be of common occurrence in 
the Upper Sonoran life-zone were “procured'^ by him on the “Cale- 
veras ’ ’ and ‘ ‘ Consumnes ’ ^ rivers. Also ‘ ‘ mountains ^ ^ surrounding the 
mines are frequently mentioned, and these are, of course, the western 
spurs of the central Sierra Nevada. The placer gold belt lies chiefly 
within the Upper Sonoran life-zone. In one place (p. 265) he implies 
that he spent the ‘ * summer of 1851 ’ ^ on the ^ ‘ Consumnes river. ^ ^ In 
another place (p. 266) he implies that he spent “the spring of 1852“ 
on the “Caleveras river “ [=the type locality of the rufous-crowned 
sparrow, Arrm^odromus ruficeps Cassin]. 

Since the type of Dipodomys heermainm is a half-grown animal, 
and since the juvenile examples at hand of about the same age are 
of dates March 31, April 2, May 12, and June 2, we may consider the 
probabilities to be that the type was taken in “ spring “ and hence 
on the Calaveras River. The term “Sierra Nevada “ would put the 
type locality well up into the foothills. The birds specifically reported 
by Heermann from the “Caleveras river “ are chiefly Upper Sonoran 
species. And he brought home specimens of them from that very 
locality. 

No kangaroo rats are available from Calaveras County ; but Ama- 
dor County, from which a large series is at hand, is next on the north, 
and Mariposa County, whence also a series is at hand, is once removed 
to the south. The Consumnes River borders Amador County on the 
north, so that if, by any chance, the type had been obtained there, 
the same race of Dipodoni^s would undoubtedly have been represented. 

It seems clear that Heermann during this first period of residence 
in California got representatives of tioo kinds of Dipodoniys. In 
addition to the type of D, heermamd he got a species from the ‘ ‘ Sac- 
ramento Valley “ with the tip of the tail “pure whit6. “ This LeConte 
also includes in his synopsis, under the name “D. Phillipii Gray.“ 
It is interesting that LeConte should have (correctly) distinguished 
these two forms, now well known, respectively, as from the foothill 
belt of the central Sierra Nevada, and from the Sacramento Valley. 
It is likely that the “Sacramento Valley “ animal represented the 
race now called oMformcus (or else, possibly, eodrmus), Gray’s name 
phillipii, or phUlipsii, as it is now restricted applies to a Mexican 
species not closely related to any kangaroo rat of California. 

To review the case:, The type of Dipodoniys heemiarmi LeConte, 
like many old types, is an imperfect specimen; also it is a young 
animal. But it had, according to the describer, a black-tipped tail; 
it has a first claw on each hind foot ; its ear is too small for chilis or 
any related race of same body size, so that San Diego is ruled out as 
a locality of possible capture; all features of skin and skull compare 
closest with a specimen of similar age from Mariposa County; the 
describer states that it came from the “Sierra Nevada^’; its collector, 
Heermann, was on the Calaveras River in “the spring of 1852“ and 
is known to have collected natural history specimens at that place and 
time, that is, within the known breeding territory and breeding season 
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of the form long afterwards called streatori. Hence it seems proved 
beyond doubt that the name heermanni should be employed for the 
race in question, the name streatori to be synonymized accordingly. 

In this connection the writer has critically examined the type of 
Ferodipus streatori Merriam (1894, p. 113). This specimen was col- 
lected at Carbondale, Amador (not ‘‘Mariposa’') County, by Clark 
P. Streator, April 3, 1894, and is now no. 64310 Biol. Surv. coll., 
U. S. National Museum. While the tip of the tail of this specimen 
is abruptly pure white, as in calif ormc us, this feature is, as already 
stated, exceptional. In other respects this type specimen is fairly rep- 
resentative of the average of heerma/uni. 

Measurements , — Ten adult specimens, 5 males and 5 females, all 
from Carbondale, Amador County, show average and extreme meas- 
urements, in millimeters, as follows: total length, 293 (265-310) ; tail 
vertebrae, 180 (160-189); hind foot, 43 (41-46) ; ear from crown, 

13.0 (estimated only, on basis of comparison of dried specimens with 
similar material of other species of known fresh dimension) ; greatest 
length, of skull, 39.9 (38.0-41.5) ; breadth of skull across bullae, 24.7 
(23.5-26.0) ; spread of maxillarj^ arches, 22.6 (21.8-23.8) ; greatest 
length of nasals^, 14.5 (13.5-13.3) ; greatest width of rostrum near end, 

4.0 (3.8-4.1) ; width of maxillary arch at middle, 5.1 (4.8-5.4). 

Weights, in grams, of four adults from six miles east of Coulter- 

ville, Mariposa County, taken July 21 to August 5, are as follows: 
males, 68.6 and 72.8; females, 69.5 and 70.0; average of all, 70.2. 

Type locality . — Sierra Nevada, California (LeConte, 1853, p. 224) ; 
probably in Upper Sonoran Zone on ('’alaveras River, Calaveras 
County. Type collected by A. L. lleermann, probably in the spring 
of 1852; now no. 229, mammal coll. Academy of Natural Sciences, 
Philadelphia. 

Distribution area . — West base of central Sierra Nevada, at least 
from Carbondale, Amador County, south to Coulterville, Mariposa 
County. Altitudinal range, 500 to 3200 feet. Life-zone, Upper Sono- 
ran (lower edge of Transition locally). (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Ama- 
dor County: vicinity of Carbondale, 46 (39 of these in Biol. Surv. 
coll.). Mariposa County: vicinity of Coulterville (one mile west to 
six miles east), 14. Also the type, as above. Total number of speci- 
mens examined, 61. 


Dipodomys heermanni tularensis (]Merriam) 

Tulare Kangaroo Rat 

(PL 2, fig. 7; pL 3, fig. 16; pL 7, figs. 51, 52; textfigs. S, T) 

Dtpodomys phiUipit, Baird (1857, p. 412), part. 

Dlipodamys], agilxs, True (1886, p. 412), part. 

Ferodipus agUis ttdarenats Merriam (1904, p. 143) [orig. descr.] ; and, at 
least in part, of subsequent authors. 

Ferodipus agilis streatori, Elliot (1904, p. 305), part. 

Dipodomys tularensis, Grinnell (1919b, p. 204). 
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Diagnosis, — Externally similar to heernianniy but coloration de- 
cidedly paler; tone of dorsal color near warm bulf; white markings 
extended, dark markings reduced (for instance white lateral tail 
stripes h^fway toward end, each about equal in width to dark ventral 
stripe) ; tail light grayish toward end but never abruptly tipped with 
white; claw of first digit on hind foot always present (in the material 
examined). Skull of broad-faced type like oaUfomicus and heer- 
manni; bullae larger than in latter, even, interparietal and supra- 
occipital narrower, rostrum decidedly slenderer; incisors and molars 
not so heavy. 

Descriptive and comparative notes, — Tularensis is just about a 
medium’’ kangaroo rat in practically every respect. In pattern of 
coloration it does not differ markedly from agiUs; in general tone it 
is paler than agilis and most other Pacific slope forms, and yet is 
darker than most desert species. The arietiform facial marking is dis- 
tinct though very narrow between whisker patches and nose; the 
cheeks are grayish white, with fine black hair lines ; the ear, which is 
decidedly smaller than in agilis, is weakly dusky save for white at 
lower base, and for distal two-fifths of upper fold-over which is silvery 
gray; the sides are clear warm buff with extensive white at bases of 
hairs; the dorsum is less obscured by dusky than in heernianni, and 
thq dorsal and ventral tail stripes are not so black (in fact, nearer 
drab in tone) ; the white side-stripes of the tail run out farther towards 
the tip, grading into a dull whitish core in the otherwise dusky ter- 
minal tuft. 

As to skull, tularensis shows itself to be no near relative of agilis; 
instead of narrow-faced as in the agilis group, it is very broad-faced, 
practically identical with calif omicus and heermarmi in wide spread, 
great width, and prominent angulation of maxillary arches. The 
decidedly narrow rostrum and larger and closer approximation, in 
dorsal view, of the mastoid bullae are usually good features of differ- 
ence from the two last named forms. 

Variations, — The series of specimens from the southeastern end 
(head) of the San Joaquin Valley affords the basis of the concept of 
the race tvlaremis as here set forth. Departures in greater or less 
degree are shown in outlying parts of the general range of the form 
as here plotted. The specimens from the west side of the San Joaquin 
at the north (San Joaquin County) are slightly darker in tone of 
color, with dark markings a little more emphasized — seemingly a 
tendency towards berkeleyensis. Skulls from the west side of the floor 
of the San Joaquin Valley (western Fresno County, for instance) 
frequently show appreciably greater bullar inflation than in typical 
tularenisis. This is, of course, to be interpreted as a geographic trend 
towards the extreme of inflation as found in joloueims and sumihi, 
to the westward. 

Specimens from the western foothill region of the Sierras (Ray- 
mond, Madera County, and Dunlap, Fresno County) are darker 
colored than valley specimens, with especially darker ears and blacker 
striped tails. These features, as also those of the skulls, indicate a 
close approach to heermamni. Two localities so close together as Dun- 
lap and Minkler, both in Fresno County (18 miles apart), the former 
at 2000 feet altitude, the latter on the floor of the San Joaquin Valley, 
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produce specimens which differ appreciably in skull characters. The 
Minkler animals are nearly typical of iularcTisis, while the Dunlap 
ones depart towards heerniafini. There is a possibility that another, 
Upper Sonoran, race ought to be recognized. Material is badly needed 
from many localities on the western flank of the Sierras all the way 
south to Kem County; as yet it is scanty, as will be seen from the 
enumeration of specimens examined. 

Measurements. — Ten selected adult specimens, 5 males and 5 
females, from Earlimart, Tulare County, and Caliente Creek wash, 
Kern County, give average and extreme measurements, in millimeters, 
as follows: total length, 294 (280-305) ; tail vertebrae, 175 (162-189) ; 
hind foot, 41.5 (40-42) ; ear from crown, 12.6 (12-14) ; greatest length 
of skull, 39.8 (38.9-41.2) ; breadth of skull across bullae, 25.1 (24.6- 
25.7) ; spread of maxillary arches, 22.4 (21.6-23.3) ; greatest length 
of nasals, 14.5 (13.9-15.2) ; greatest width of rostrum near end, 3.9 
(3.5-4.2') ; width of maxillary arch at middle, 5.0 (4.5-5.4). 

Weight, in grams, of the same ten specimens, three of which were 
taken May 18 to 21, and the rest all on March 25: 73.4 (60.0-83.4). 

Type locality. — Alila [= present town of Earlimart], Tulare 
County, California (Merriam, 1904, p. 143). Type collected by 
Luther J. Goldman, June 23, 1903; now no. 127158, Biol. Surv. coll., 
IT. S. National Museum (Lyon and Osgood, 1909, p. 62). 

Dijttrihutwn ana.— An major part, the floor of the San Joaquin 
Valley. Extends to th#' northward not farther on the eastern side 
than the vicinity of Ra^nnond, Madera County, but on the western 
side to near Tracy; southeastward to vicinity of Bakersfield and 
Buena Vista Lake. Altitudinal range, 120 to 3000 feet. Life-zone 
mostly Lower Sonoran, but reaching into Upper Sonoran along the 
Temblor Mountains, west of MeKittrick, and on the lower western 
slopes of the Sierra Nevada. (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. San 
Joaquin County : Corral Hollow, eight miles southwest of Tracy, 13. 
Merced County: Los Bailos, 6; Sweeney’s Ranch, twenty-two miles 
south of Los Banos, 12, Madera County : Raymond, 2. Fresno County : 
Panoche Creek at 503 feet altitude, 14; eight miles southwest of 
Fresno, 1 ; Dunlap, 3 ; Minkler, 6. Tulare County : Tipton, 8 ; Earli- 
mart, 5. Kern County: Wasco, 1 (in coll. Calif. Acad. Sci.) ; eight 
miles northeast of Bakersfield, 22 ; fifteen miles ‘south of Bakersfield, 2 
(in coll. A. B. Howell) ; wash of Caliente Creek, 600 to 800 feet alti- 
tude, 48; lower San Emigclio Creek wash, at 450 feet, 4; three miles 
north of Buena Vista Lake, 1 (in coll. D. R. Dickey) ; Buttonwillow, 
16 (in coll. Calif. Acad. Sci.) ; divide at 3000 feet, twelve miles west 
of MeKittrick, 5. Total number of specimens examined, 169. 
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Dipodom3rs heermanni dixoni (Grinnell) 

Merced Kangaroo Rat 
(PL 3, fig. 15; pi. 7, fig. 50; text-figs. S, T) 

Perodipus dixoni Grinnell (1919a, p. 43) [orig. descT.]. 

Diagnosis, — About intermediate in depth of coloration between 
tularensis and heermanni; general size decidedly less than in either. 
Skull comparatively small, with less inflated bullae, and with notably 
shorter nasals (averaging only 13.2 mm. long). Very close in size 
and external appearance to eximius, but end of tail dusky and first 
claw on hind foot always present (in specimens examined). 

Comparisons, — Dixoni is remarkable in the heermanni group for 
its small size. Only eximius^ in this group, also a valley race, is as 
small. Dixom and eximhts are wonderfully alike in external Appear- 
ance; only the presence of the white tail tip and the absence of the 
first hind claw, in the latter, are absolutely diagnostic features. Skulls 
of these two races, however, while equally broad-faced and of about 
the same mass, show decided differences ; in dixoni the mastoid bullae 
are somewhat more inflated, the supra-occipital and interparietal con- 
spicuously narrower, the nasals shorter and much narrower poster- 
iorly, and the incisors slenderer. 

From tularemis, dixoni differs in somewhat darker tone of dorsal 
color, more towards clay color, with strong over- wash of dusky; the 
ears and tail stripes are blacker, and facial dark markings bolder. 
It is not so dark-colored, however, on an average, as heermanni and 
goldmani. The skull of dixoni differs from that of tularensis not only 
in general smaller size, but in relatively much less inflated bullae 
(both mastoid and auditory), and in decidedly shorter nasals which 
are also narrower posteriorly. As compared with heermanni, of the 
nearby Upper Sonoran basal slopes of the Sierras, dixoni has a skull 
of notably smaller size ; the bullae are somewhat smaller and the nasals 
are much shorter and narrower posteriorly. 

Variations, — While the dark markings in dixoni, notably the 
arietiform. one on the face, are always bold, more so than in tularensis, 
the color of the dorsum varies considerably as to depth. In the type 
specimen and one topotype, for instance, the general tone is less 
heavily dusky, more dearly clay color, than in the specimens from 
the vicinity of Snelling. The type locality, Delhi, is farther out in 
the San Joaquin Valley from the foothills of the Sierras, so that the 
darkness of the Snelling examples may be interpreted as in the nature 
of a tendency towards heermanni. Their skulls, however, are all small. 

One specimen of dixoni, an immature male (no. 21849) from near 
Snelling, has a small tuft of white hairs (about 11 mm. long) on the 
tip of the tail. This is interesting as an indication of a possible 
‘‘strain’’ in dixoni, as is so much more manifest in heermanni, for 
white end of tail. 

Measurements, — Ten adult and subadult specimens, 6 males and 
4 females, from Delhi and Snelling, Merced County, and Lagrange, 
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Stanislaus County, give average and extreme measurements, in milli- 
meters, as follows: total length, 283 (250-302); tail vertebrae, 170 
(160-182) ; hind foot, 41.1 ^38-43) ; ear from crown, 14.1 (13-15) ; 
greatest length of skull, 37.0 (36.^37.8) ; breadth of skull across 
bullae, 23.2 (22.6-23.8) ; spread of maxillary arches, 21.0 (20.4-21.8) ; 
greatest length of nasals, 13.2 (12.7-14.3) ; greatest width of rostrum 
near end, 3.6 (3.3-4.0) ; width of maxillary arch at middle, 4.8 
(4.4-5.4). 

Weight, in grams, of eight out of the above ten specimens, two of 
which were taken March 23, one December 18, and five January 7 
and 9: 61.4 (50.0-72.5). 

Typf locahiiy. — Delhi, near Merced River, in Merced County, Cali- 
fornia (GriimcII, 1919(7, p. 45). Type collected by Joseph Dixon, 
March 23, 1917 ; now no. 26805, Mus. Vert. Zool. 

Disiribution are^t . — Floor of lower (northern end) San Joaquin 
Valley, on the eastern side of the San Joa(iuin River, in Stanislaus 
and Merced counties. Altitudinal range, below 500 feet. Life-zone, 
Lower Sonoran. (S(h» map, fig. T.) 

The following localities are represented in the material examined, 
the number of si)eemiens from each place being also indicated. Stanis- 
laus County: three miles south of Lagrange, 3. Merced County: near 
Delhi, 2; five miles north of Snelling, 12; one and one-half miles south 
of Merced Falls, 1. Total number of specimens examined, 18. 


Dipodomys heermanni berkeleyensis (Grinnell) 

Berkeley Kangaroo Rat 

(IM. 3, fijf. 14; pi. 6, fig*. 47; text-figs, S, T) 

PiTodipus h< rhclcucnsus Grinnell (19197;, p. 204) [orig. dewr,]. 

Diagnosis . — Similar to tul-arensis in main characters, but differs in 
darker scheim* of coloration (dorsal tone near clay color, strongly 
ov(‘r- washed with dusky, dark markings bold, dorsal and ventral dark 
tail strijws each at least twice widtli of lateral white stripes). Skull 
like that of iular( mis, but rostrum wider, mastoid bullae much smaller, 
and interparietal and supra-oceipital broader. Externally, practically 
identical with those* specimens of harnunuii wliich have diisky-ended 
tails; skull the same as in heermanni but bullae slightly less inflated 
and lieight of skull at bullae decidedly less. 

Status and comparisons . — Of all the forms comprising the hcer- 
nrnnm group, berkeleyensis haii caused the writer the most trouble. 
There are plenty of good differences to separate it from tntarensis and 
dixoni on the one hand and fairly good ones from goldmani on the 
other. But it is remarkably like heermanni^ located on the lower west 
base of the Sierra Nevada clear across the San doaquin Valley, with 
the ranges of tularensis and dixoni intervening. One difficulty lies 
in the fact that specimens of berkeleyensis at liand are so few, only 
four; a larger series might swing the “average'^ (which determines 
the concept of the race as here formulated) a little one way or the 
other. 
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BerkeleyensiSf so far as specimens at hand go to show, is identical 
with heermamm in all features of coloration. As to dimensions, only 
the ear seems to differ materially, being slightly smaller. The skull 
shows slightly less hullar inflation, but not of sufficient amount alone 
to warrant separation. But one seemingly good character remains, 
a peculiar shallowness of the cranium posteriorly. When viewed from 
the side, the top of the skull is seen to slope off markedly down to the 
posteriormost protuberances of the mastoid bullae, which protuber- 
ances therefore appear sharper than in heerniamvi. In other words, 
the hinder end of the skull in profile is distinctly less truncate in 
herkeleyenstis than in hecrnuxnm, and the depth of skull back of the 
parietals is less. For example: this measurement in the type of 
herkeleyonsis is 12.6 mm. ; in hoermanni no. 18408 it is 13.3. 

This same character, shallowness of the skull behind, sets off 
herkeleyonsis from all other kangaroo rats of west-central California 
except marroeiisis, and, perhaps, dixo^ii. But morroemk is separable 
by absolutely diagnostic features of coloration ; and dixoni is smaller, 
and has a weaker rostrum and dentition, and much shorter nasals. 

Externally herkeleyonsis closely resembles oaliforninis, the nearest 
approach of whose range lies but a few miles to the north, just across 
San Pablo Bay. The presence of the first claw on the hind foot and 
the dusky ending of the tail, however, are diagnostic. The skulls of 
these two forms are remarkably alike as to relatively small bullae and 
heavy rostrum, but herkeleyonsis shows narrower interparietal and 
supra-occipital, and, again, the shallowness of the skull behind is 
diagnostic, in comparison with the large majority, at least, of the 
skulls of califorrdcus. 

The similarities and differences obtaining between herkeleyensis 
and goldynayii are discussed under the latter. 

Measurements , — The two full-grown fresh specimens at hand, both 
from Berkeley, measure in millimeters-, as follows, the measurements 
of the male (type no. 28729) being given first, then those of the female 
(no. 28770) ; total length, 301, 250 [defective] ; tail vertebrae, 180, 
125 [defective] ; hind foot, 41, 41 ; ear from crown, 12, 12 [this second 
figure from dry specimen] ; greatest length of skull, 39.5, 39.0 ; breadth 
of skull across bullae, 24.1, 23.7; spread of maxillary arches, 23.0, 
22.1 ; greatest length of nasals, 14.5, 14.7 ; greatest width of rostrum 
near end, 4.5, 4.3 ; width of maxillary arch at middle, 5.0, 5.0. 

Weights, in grams, of the same two specimens, the first (male) 
taken October 6, the second (female) November 30: 77.0, 65.2 (aver- 
age, 71.1). 

Type looaUty, — Top of Dwight Way Hill, 1100 feet altitude, Berke- 
ley, ^ameda County, California (Grinnell, 19196, p. 204). Type 
collected by J. Grinpell and D. D. McLean, October 6, 1918; now 
no. 28729, Mus. Vert. Zool. 

Distribution curea, — Presumably the Mount Diablo range and 
adjacent hills to the east of San Francisco Bay. (See map, fig. T.) 
Life-zone, Upper Sonoran. Only the one locality, Berkeley, repre- 
sented in the material actually handled. This material comprises but 
4 specimens. 



1922] 


Orinnell: The Kangaroo Rats of CaMfornia 


53 


Dipodomys heermanni goldmani (Merriam) 

Salinas Kangaroo Rat 
(PI. 3, fig. J7; pi. 6, fig. 48; text-figs. B, 8, T) 

Dipodomys phillipiif Baird (18.'57, p. 412), part (f). 

Dipodomys phtlUpsi, Coues (1877, pp. 538, 540), part (f). 

D[ipodomys], agilis, True (1886, p. 412), part (?). 

Pcrodipus goldmani Merriam (1904, p. 143) [orig. descr.] ; and of subse- 
queut authors. 

Dipodomys goldmani, Grinnell (1919h, p. 203). 

Diagnosis. — Closely similar to herkeleyensis ; practically the same 
in coloration, but ear slightly larger, tail less heavily crested and 
tufted, mastoid bullae slightly larger and especially higher, and 
rostrum of skull slightly longer and slenderer. 

Descriptive notes and comparisons. — A marked feature of gold- 
mani, shared with only one other kangaroo rat in California, morro- 
ensis, is the extremely scanty hairing of the tail. The longest hairs 
on a selected average specimen, measured from tip of tail proper, are 
only 16 millimeters long (as compared with 21 mm. in caMfornictis 
and 31 in tuJarensis) ; the lengthened hairs running forward a ways 
along the top of the tail from the terminal tuft are commensurately 
short. Although identical in these respects with morroensis, the latter 
has another feature, the nearly or quite complete obliteration of the 
white flank stripe, which is diagnostic ; goldmani has this white flank 
stripe invariably present and complete. 

While goldmani is a dark-colored kangaroo rat, it is not so dark 
as morroensis or ve7iustus. It is nearly indistinguishable in color from 
herkeleyensis and from those examples of heermanni which do not 
have the white tipping of the tail. The facial arictiform marking is 
bold and black; the ear is chiefly blackish brown, there being but a 
very small silvery- patch at tip of upper fold-over; the dorsal and 
ventral tail stripes are each more than twice the width of either of 
the lateral white stripes ; the tail tuft is peripherally blackish brown, 
with a small core of grayish white. • 

Goldmani differs externally from its near neighbors of the agilis 
group, venustus, sanctiluciae, and elephantinns, among other respects 
in its much smaller ear (usually 13.5 millimeters in height from crown 
or under, as compared with 15 or over in the races named), and in 
its far leas heavily crested and tufted tail. 

Cranially, goldmani shows the gross characters of the heermanni 
group, not at all those of the agilis group : the maxillary arches are 
relatively wide-spreading and sharply angled; indeed, the postero- 
external angle in some specimens is even recurved. While the bullae 
are less inflated than in jolonensis, sumrthi, and even, on an average, 
tularmsis, they are decidedly larger than in morroensis and slightly 
larger than in herkeleyensis. 

Variations. — Skins from Bear Valley, San Benito County, tend 
toward tularensis in coloration, in that the dorsal tone is paler, more 



54 


TJmversity of California Publications in Zoology [Vol. 24 


ochraceoufi, than in typical goldmard, the facial marking is not so 
bold, the ears and the dark tail stripes are not so black, the white 
lateral tail stripes are not so narrow, and the tail is not so scantily 
haired at end. Intergradation thus probably takes place to the east- 
ward, from valley to valley, between goldm^m and tularensis. 

Skulls from Soledad, up the Salinas Valley some thirty miles south- 
east of Salinas, show slightly more inflated bullae than the average 
of specimens from the mouth of Salinas Valley, evidently a tendency 
toward jolonensis. 

The very darkest colored goldmam are from the immediate neigh- 
borhood of the seacoast north of Monterey, from near Seaside to near 
the mouth of the Salinas River. 

Measurements , — Ten adult specimens, 5 males and 5 females, from 
vicinity of Seaside, Monterey County, show average and extreme 
measurements, in millimeters, as follows: total length, 291 (276-1105) ; 
tail vertebrae, 178 (163-188) ; hind foot, 42.2 (40-44) ; ear from 
crown, 13.3 (12-14) ; greatest length of skull, 39.3 (38.0-41.4) ; 
breadth of skull across bullae, 24.1 (23.4-25.0) ; spread of maxillary 
arches, 22.3 (21.5-23.7) ; greatest length of nasals, 14.4 (13.6-15.5'> ; 
greatest width of rostrum near end, 3.8 (3.6-4.2) ; width of maxillary 
arch at middle, 5.1 (4.8-5.7). 

Weights, in grams, of the above ten specimens, which were taken 
from December 15 to January 31, were as follows: average, 68.1 
(61.2-88.4). 

Type l4/cality, — Salinas, Monterey County, California (Merriam, 
1904, p. 143). Type collected by Jjuther J. Goldman, September 4, 
1902; now no. 118924, Biol. Siirv. coll., IJ. S. National Museum. Type 
critically examined by present author, March 30, 1919. 

Distribution area . — The lower (northern) end of the Salinas Val- 
ley and adjacent smaller valleys and bare hillsides, from the seacoast 
on Monterey Bay just south of the mouth of the Salinas River south- 
east to vicinity of Soledad; east to Bear Valley, in vicinity of Cook 
P.O., in San Benito County, and thence north to San Jose, in Santa 
Clara County. Altitudinal range, sea-level up to about 1300 feet. 
Life zone, Upper Sonoran. (See map, flg. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. I\lon- 
terey County: sandhills, two miles south of mouth of Salinas River, 
16: Seaside, 59 (45 in Biol. Surv. coll.) ; Del Monte, 2 (in Biol. Surv. 
coll.); Monterey, 2 (in coll. Stanford Univ.) ; Salinas, 39 (in Biol. 
Surv. Coll.) ; Soledad, 13^ (1 in Biol. Surv. coll.) ; Arroyo Seco, south 
of Paraiso Springs, 13 (in Biol Surv. eoll.) ; Jamesburg, in valley of 
Carmel River, 3 (in Biol. Surv. coll.) ; Stonewall Creek at 1300 feet, 
six miles northeast of Soledad, 12. San Benito County : Cook P.O., 
1300 feet. Bear Valley, 14 (11 in coll. Stanford Univ.). Santa Clara 
County: San Jose, 1 (in coll. Stanford Univ.). Total number of 
specimens examined, 174. 
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Dipodomys heermanni jolonensis Grinnell 
Jolon Kangaroo Rat 

(PL 2, fig. 6; pL 3, fig. 18; pi. 6, fig. 49; text-figs. E, Q, 8, T) 
Dipodomys jolonensis Grinnell (1919b, pp. 203-294) [orig. descr.]. 

Diagnosis. — Resembles goldrnmii in main features, but size some- 
what greater, bullae decidedly more inflated, interparietal and supra- 
occipital narrower, tail more heavily crested and tufted, dorsal body- 
color paler, light markings on head whiter, white tail stripes broader, 
and dark tail stripes proportionately narrower and more or less 
grizzled instead of solidly blackish. Similar to iularemis in tone of 
body color, but facial arietiform marking much more conspicuous, 
mastoid bullae decidedly more swollen, rostrum heavier and teeth 
larger. 

Comparisons. — Because of the relatively pale colors of jolonensis 
elsewhere about the li(*ad, the bold black facial double crescent shows 
forth with extreme eonspicuousness. Unusual contrast is also shown 
by the markings of the ear, where the silvery white terminal portion 
of the upper fold-over is set ofl* sharply against the blackish -haired 
remainder of the pinna. All such color features, as usual, are ex- 
hibited best in fresli-pelaged, unworn and unfaded, fall and winter 
skins ; spring and summer specimens show more or less fading of the 
dark markings. 

As regards color features, jolonensis might fairly be considered a 
‘‘mosaic intennediate” between goldmani and inUirensis. But when 
skulls are (‘xamined, differences from both of these races stand out 
plainly. The main feature is the greater size of the bullae in jolon- 
rnsis. This difference is especially plain when skulls are viewed from 
behind; then the heiglrt of the skull is seen to be decidedly greater, 
and the outer declivity of the mastoid and auditory bullae together 
is seen to be steeper, more nearly vertical, in jolom nsis. The skull in 
Uilarrnsis is much shallower and flatter topped, and there is not so 
much of ail interparietal depression or sulcus between the dorsal por- 
tions of the mastoid bullae. The nasals in joionensis are decidedly 
wider throughout their length than in iularensis. 

Variations. — Three skulls out of the series from tin* vicinity of 
Jolon, all females (nos. 29089, 29091, 29093), are quite different from 
all oth(‘rs of jolonensis in that the bullae are decidedly smaller and the 
rostra slightly shorter. The mastoid bullae in one of these specimens 
are as small as in herkeleyensis, almost as small as in nvorroensis. But 
the skull as a whole is wider, the spread of maxillary arches notably 
greater, than in either of those forms. A tendency towards the neigh- 
boring morroensis might be inferred, only in coloration the specimens 
concerned are absolutely different, indeed quite typical of jolonetisis. 

Measurements. — Ten adult and subadult specimens, 5 males and 5 
females, from San Lucas, upper Salinas Valley, Monterey County, 
give average and extreme measurements, in millimeters, as follows: 
total length, 304 (295-313) ; tail vertebrae, 188 (175-200) ; hind foot, 



56 


University of Calif ortiia Puhlicatiom in Zoology [Vol. 24 


43.6 (42-45) ; ear from crown, 14.1 (14-15) ; greatest length of skull, 

41.6 (40.2-42.9) ; breadth of skull across bullae, 25.5 (24.6-26.0) ; 
spread of maxillary arches, 22.9 (21.3-23.9) ; greatest length of nasals, 
14.9 (14.1-15.5) ; greatest width of rostrum near end, 4.3 (3.9-4.9) ; 
width of maxillary arch at middle, 5.3 (5.0-6.0). 

Weight, in grams, of ten specimens from the same locality, taken 
November 20 to 28: 87.7 (79.6-93.3). 

Type locality . — Open valley floor one mile southwest of Jolon, 
Monterey County, California (Grinnell, 19195, p. 203). Type col- 
lected by J. Dixon, October 18, 1918; now no. 29087, Mus. Vert. Zool. 

Vistrihution area . — The upper (southern) end of the Salinas 
Valley and tributary valleys, from vicinity of King City and Peach- 
tree, in Monterey County, south at least to Creston, in San Luis 
Obispo County; west to Jolon. Altitudinal range, 400 to 1500 feet. 
Life-zone, chiefly Lower Sonoran. (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of Specimens from each place being also indicated. Mon- 
terey County: King City, 20 (in Biol. Surv. coll.); San Lucas, 32; 
Peachtree Valley, 1475 feet, 7; Jolon, 25 (14 in Biol. Surv. coll.); 
Pleyto, 2 (in Biol. Surv. coll.). San Luis Obispo County: 2 miles 
south of San Miguel, 6; Creston, 1 (in coll. Stanford Univ.). Total 
number of specimens examined, 93. 


Dipodomys heermanni swarthi (Grinnell) 

Carrizo Plain Kangaroo Rat 
(PI. 3, fig. 19; text-figs. I, 8, T) 

Perodipua agilis tulareiisis, Grinnell (1913, p. 336), part 

Perodipus swarthi Grinnell (1919a, p. 44) [orig. descr.]. 

Dipodomys swarthi, Grinnell (1919fe, p. 203). 

Diagnosis . — Similar to jolonensis in general size and in -characters 
of skull, but coloration much paler and dark markings reduced. Sim- 
ilar to tularensis but larger and coloration decidedly brighter, more 
clearly ochraceous-buff ; skull larger, rostrum longer and heavier, and 
bullae more inflated. 

Comparisons and relationships. — Swarthi is the palest in colora- 
tion, or perhaps better expressed, the least suffused with dusky, of all 
of the species of Dipodomys occurring in California west of the desert 
divides. When compared with, say, caUformeuSy it is difficult to 
believe that swarthi is not a distinct species. But adequate series of 
specimens, from localities properly situated for the purpose, show 
practically complete intergradation along two routes: by the way of 
tularensis to heermanm and thence to oaliformeus, and by the less 
direct way of jolonensis and goldmcmi to tul^ensis and thence through 
heermamm to oaUformevs. 

It will be seen from the lists of specimens examined that swarthi 
and tularensis are both recorded from the one locality, San Emigdio 
Creek wash. This would seem to argue for specific status for the two 
forms. This view of their relationship is further supported by the 
presence of good hdarensis at the top of the divide almost directly 
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between McKittrick and Carrizo Plain, in each of which localities 
typical swarthi occurs. Yet, as stated in the preceding paragraph, 
material from other localities seems to demonstrate complete inter- 
gradation. It is quite possible that further specimens from the San 
Emigdio country would show that the mean of the animals there 
would fall into intermediate position, and that the specimens which 
the writer now identifies definitely with one or the other of the forms 
in question would prove to be merely extremes in one widely varying 
population. Obviously, only the acquisition of much more material 
representing the localities of critical position will settle this and simi- 
lar points concerning the relationships of the forms. 

in general tone of dorsal color, sumrthi is about the same as 
mohavemis, of the Mohave Desert. It differs from that species ex- 
ternally only in greater size of ear, in slightly more extensively dusky 
facial markings, in somewhat narrower lateral white tail stripes, and 
in less grizzled dorsal and ventral dark tail stripes. Cranially, the 
vastly greater volume of the bullae in swarthi is, alone, diagnostic. 

As regards bullar inflation swarthi shows the greatest development 
in the heermanni group (not counting the greatly larger ingen^) 
except jolonemis, which race is about equal to it in this respect. It 
is at the opposite extreme from morronisis in both this respect and 
depth of color; yet morroensis is a very near neighbor, only some 
40 miles away to the westward across two or three ranges of low 
coastal mountains. 

Measurements . — Six adult specimens, 2 males and 4 females, from 
Carrizo Plain, show average and extreme measurements, in milli- 
meters, as follows: total length, 297 (282-313); tail vertebrae, 175 
(167-187); hind foot, 43.5 (42-45); ear from crown, 11 (10-12); 
greatest length of skull, 41.1 (39.9-^1.8) ; breadth of skull across 
bullae, 25.8 (25.2-26.2) ; spread of maxillarj^ arches, 23.0 (22.0- 
23.7) ; greatest length of nasals, 15.0 (14.3-15.5) ; greatest width of 
rostrum near end, 4.1 (3.6-4.3) ; width of maxillary arch at middle, 
5.1 (4.0-5.6). 

The only weights so far available are of two males taken April 30 
tind May 6 in or near the wash of San Emigdio Creek, and these aver- 
age 87 grams (80.0-94.5). 

Type 100411111 /. — Seven miles southeast of Simmler, Carrizo Plain, 
San Luis Obispo County, California (Grinnell, 1919a, p. 44). Type 
collected by H. S. Swarth and W. L. Chandler, May 26, 1911; now 
no. 14440, Mus. Vert. Zool. 

Distrihutwn area . — The extreme southwestern border of the San 
Joaquin Valley, in vicinity of McKittrick and San Emigdio, and also 
the Carrizo and Cuyama plains; the stations of weurrence lie in 
extreme southwestern Kern County, southeastern San Luis Obis})o 
County, and northern Santa Barbara County. Altitudinal range, 300 
to 2000 feet. Life-zone, Lower Sonoran. (See map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Kern 
County : Lower San Emigdio Creek wash, 450 to 600 feet altitude, 3 ; 
McKittrick, 13. San Luis Obispo County: Carrizo Plain, 2000 feet, 
seven miles southeast of Simmler, 7; Cuyama Valley at 1900 feet, 1. 
Santa Barbara County: Cuyama Plain, 12 (in coll. Calif. Acad. Sci.). 
Total number of specimens examined, 36. 
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Dipodomys morroensis (Merriam) 

Morro Bay Kangaroo Rat 

(PL 1, fig. 2; pi. 2, fig. 5; pi. 4, fig. 20; text-figs. E, I, S, T) 

Perodtpus streaion stmulanst Merriam (1904, p. 144), part, 

Perodtpus morrocnstft Merriam (1907, p. 78) [orig. deser.] ; and of authors. 

Diagnosis. — The darkest colored of all known kangaroo rats. The 
only species in which there is not a sharp and continuous pure white 
band across outer side of flank to set off a ^Hhigh patch'’ of dark 
color from rest of dorsal area ; arietiform facial patch broad, continu- 
ous and jet black; white side-stripes of tail each less than one-half 
width of either dorsal or ventral black tail stripe ; tail weakly crested 
and tufted. Skull showing main characters of heermanni as regards 
wide spread and sharp angulation of maxillary arches, but bullae 
small and skull posteriorly shallow, more nearly as in berkeleycnsis. 

Descriptive notes. — The dorsal color in morroensis is tawny-olive, 
clearest on sides and strongly overwashed with blackish on top and 
sides of head and down middle of back; the basal portion of the 
pelage is slate color on the mid-dorsum, paling down the sides to light 
gull gray next to the abrupt dorso-ventral line of color demarcation. 
In some specimens the white hip stripe, though not complete, is well 
indicated, there being only a wash of pale tawny-olive across the 
middle of it ; in other specimens there is scarcely any trace of it ; the 
remnant most likely to remain is the end toward the base of the tail. 
The ankles are black, and in most specimens this black is continuous 
over the outside of the joint with the sole stripe, which is extra broad 
and black. In many examples the ear is entirely black ; in some there 
is a little gray at tip of upper fold-over ; there is but a little grayish 
white at forward base of ear ; the silvery white at hinder base is pres- 
ent, but less in amount than in venustus or calif ornicus even ; usually 
no trace of it shows forth, when ear is lying flat against hind neck. 
The cheeks are grayish white, much lined with dusky, and the spot 
above the eye is not only very small (less than 2 mm. in vertical 
diameter) but is not clear white, by reason of a buffy tinge which 
pervades it more or less deeply. The facial double crescent or arieti- 
form marking is heavier and blacker than in any other kangaroo rat, 
not excepting the strongly marked venustus, calif orrdcus, and gold- 
mani. The whole top of the nose is involved, for a length of 5 mm. 
at least, and the backward diverging bases of the ‘‘horns" are solidly 
and continuously black to their expanded and downward-directed 
ends at the bases of the longer vibrissae ; the vibrissae themselves are 
more largely black or dusky than in most forms of Dipodomys. 

The tail in morroensis is comparatively scant in its terminal hair- 
ing ; only goldmami is so weakly crested and tufted. The longest hairs 
at tip, in different specimens, measure from 16 to 20 mm. long. The 
dorsal and ventral tail stripes are very broad and almost solidly black, 
only a faint trace of grizzling being discernible; the lateral white 
stripes are correspondingly narrow, at most only about one-third the 
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width of the dorsal black stripe; in some specimens they nearly or 
quite pinch out towards base of tail, so that the tail just posterior 
to the white basal collar is black all around; the white basal collar 
itself is much reduced. Toward the end of the tail, too, the white 
lateral stripes pinch out, so that the tuft is blackish with but indistinct 
grayish core. 

The juvenile pelage is not one whit less extreme in darkness of 
general tone or in restriction of white markings than the adult 
pelage. Half-grown youngsters differ from adults chiefly in being 
of a leaden hue (near fuscous-black) due to far less of the tawny color 
in the pelage. Morroemis is thus notable for being the most heavily 
pigmented of all kangaroo rats. This condition is associated with a 
very restricted seaside habitat, within California’s fog belt. 

As to skull, niorroensis shows the essential features of the heer- 
ma)mi group; the maxillary arches are wide-spreading and promi- 
nently angled. The bullar inflation is slight, nearest in degree to that 
in herkeleyemis and dixoni; the interparietal and supra-occipital are 
decidedly broader than in jolonoisis and Uihremis, more as in gold- 
rtbo/m. As viewed laterally, the skull of niorroensis slopes off more 
steeply back of the fronto-parietal sutures, than in all the other related 
races except herkeleyemis. 

All the 61 specimens examined have the first claw on the hind foot 
present. 

Measuremenis . — Ten selected adult specimens, 5 males and 5 
females, all from the south side of Morro Bay, give average and 
extreme measurements, in millimeters, as follows: total length, 296 
(275-308) ; tail vertebrae, 176 (164-185) ; hind f(K)t, 42.6 (42-^4) ; 
ear from crown, 13.5 (13-14) ; greatest length of skull, 38.9 (37.4- 
40.0) ; breadth of skull across bullae, 23.4 (22.5-24.3) ; spread of 
maxillary arches, 21.9 (21.1-23.2) ; greatest length of nasals, 14.4 
(13.3-14.9) ; greatest width of rostrum near end, 4.0 (3.7-4.1) ; width 
of maxillary arch at middle, 5.1 (4.9-5.5). 

Weight, in grams, of the same ten adults as measured above, taken 
September 25 to 27 and November 6 : 68.0 (60.6-81.0). 

Type looaMty. — Morro, San Luis Obispo County, California (Mer- 
riam, 1907, p. 78) ; more exactly, south side of Morro Bay, about four 
miles south of town of Morro {fide E. W. Nelson, in conversation!. 


Type collected by E, W. Nelson, November 11,^ 1891 ; now no 


31626 

43499 


Biol. Surv. eoll., U. S. National Museum. Type critically examined 
by the present author, December 26, 1919. 

Distribution area , — Sandy ground in the immediate vicinity of 
Morro Bay, San Luis Obispo County. Area of known habitat less 
than four miles square. Altitudinal range, sea level up to 250 feet. 
Life-zone, Upper Sonoran. (See map, fig. T.) 

Specimens examined, 61, all from the type locality, as above ; one 
of these was the type, skin and skull, loaned from the collection of 
the United States Biological Survey. 
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Dipodomys mohavensis (Grinnell) 

Mohave Kangaroo Rat 

(PL 1, fig. 3; pL 4, fig. 21; pL 6, fig. 46; text-figa. E, I, 8, T) 

Dipodomys phillipsif Stephens (1887, pp. 42-43, pi. 5). Becorded from 
Mohave Biver [near Hesperia, San Bernardino County]. 

Ferodipus agilis streatorif Elliot (1904, p. 305), part. 

Ferodipus panamintinus, Stephens (1906, p. 154), part; and, in part at 
least, of some other authors. 

Ferodipus streator% Elliot (1907, p. 329), part. 

Ferodipus mohavensis Grinnell (1918, p. 428) [orig. descr.]. 

Diagnosis, — A rather large sized, five-toed, pale-colored species. 
Dorsal color tone ochraceous-buff. Externally similar to simrthi, but 
ear smaller, dusky facial markings a little heavier, lateral white 
stripes on tail broader, and dark stripes more grizzled. Skull of 
broad-faced type essentially as in other members of the heermanni 
group; maxillary arches extreme in both spread and width, and 
postero-extemal angles very prominent. Bullae relatively small, 
about as in herkeleyensis and morroensis, and interparietal and supra- 
occipital rather broad, not narrow as in tulwrensis and stmrthi. 

Comparisons. — Mohavensis shows the same pattern of coloration 
as in agiUs, but differs notably as to externals in paler, lighter 
ochraceous-buff y tone of coloration, in much smaller ear (less than 
13 mm. from crown), in grizzled instead of blackish dorsal and ventral 
tail stripes, and in much reduction in extent of facial dark markings. 
The color of the dorsum is ochraceous-buff, in some specimens tending 
towards pinkish cinnamon, slightly obscured with dusky on top of 
head, middle of back, rump, and thigh patches. The ears are lighter 
colored, close to tone on rump, with much white all along upper fold- 
over. There is a small dusky spot on the nose, which does not connect 
with the small isolated blackish whisker patches; the face is much 
paler than in agiUs, chiefiy huffy white ; the light spot above the eye 
is pure white and large (fully 3 mm. in vertical width). The white- 
based area of the pelage on each side of the body extends higher than 
in agiUs; it is here that the ochraceous-buff of the ends of the hairs 
shows clearest. However, all along the sides are to be seen on close 
inspection scattering very fine blackish hairs. A mixture of white 
hairs amoi^ the black o^es of the dorsal and ventral tail stripes gives 
them a grizzled or pepper-and-salt appearance. There is a tendency 
for the ventral stripe to narrow to a vanishing point short of the end 
of the tail, so that the sides of the tail in mohavensis look whiter 
towards the end; but the tuft and crest of the tail are distinctly 
dusky — ^no trace of a true white tip. The patches on the soles of the 
hind feet are drab rather than distinctly black. 

The extreme “squaridi” type of sMl, of course, sets mohavensis 
far apart from all members of the agiUs group. This squarish shape 
results from the great spread of the maxillary arches; in fact this 
dimension is almost as great as ‘‘breadth of skull across bullae. In 
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the ^ * narrow-faced ’ ’ species, in contrast with this * ‘ broad-faced ^ ’ type, 
the skull in dorsal view narrows anteriorly in wedge shape. 

PVom its rather closely rel/ited neighbor tnlarensis, separated from 
it, however, by a sharp barrier comprised in the Upper Sonoran and 
Transition mountain ranges lying between the San Joaquin Valley 
and the Mohave Desert, mohavensis differs in paler tones of color, in 
decidedly less blackish on face and tail, in much smaller ear, in far 
smaller bullae (hardly half the volume of those in tvlarensis)^ and 
much wider supra-occipital and interparietal. These differences hold 
in the aggregate in any one specimen absolutely, so that there is no 
question that full specific status should be employed for mohavensis 
in so far as tularrnsi-s, as well as the other subspecies of heermanni, is 
concerned. 

Variations. — Seven specimens from the Providence Mountain 
region, extreme eastern San Bernardino County, have skulls showing, 
in comparison with topotypes of mohavemis, larger mastoid bullae, 
more inflated posteriorly. These skulls are close to panamintinus in 
size, but the mastoid bullae average more rotund, less flattened postero- 
external ly. The skins are constantly and considerably different from 
pa'nanvintinus, but are not distinguishable from t^'pical mohavensis, 
save that the dimensions average slightly greater. With the material 
so far available there is not sufficient ground for naming a Providence 
Mountain race. 

Young of mohavensis, in juvenile pelage, are like adults but are 
decidedly paler. They have a “washed-out’' appearance, due to 
extreme reduction of dark markings which results in lesser degree of 
contrast. The color tone of the upper surface is close to light buff, 
and the basal portion of the pelage down the mid-dorsum is gull gray. 
Juveniles up to the time of the post-juvenal molt can be told instantly 
from adults by the shortness of the hairing at the end of the tail. 

Measurements. — Ten selected adult specimens, 5 males and 5 
females, all from the immediate environs of Mohave, Kem County, 
give average and extreme measurements, in millimeters, as follows: 
total length, 290 (285-300) ; tail vertebrae, 167 (156-175) ; hind foot, 

43.7 (42-45) ; ear from crown, 10.3 (9-11) ; greatest length of skull, 
39.3 (38.5-41.4) ; breadth of skull across bullae, 23.9 (23.2-24.8) ; 
spread of maxillary arches, 23.2 (22.2-23.7) ; greatest length of nasals, 

14.8 (14.1-16.4) ; greatest width of rostrum near end, 3.9 (3.6-4.2) ; 
width of maxillary arch at middle, 5.5 (4.9-5.9>. 

Weight, in grams, of ten adults, 5 males and 5 females, from same 
locality, taken March 12 to 16: 75.8 (65.8-85.6). 

Type locality. — Altitude 3275 feet, half mile east of railway station 
of Warren (about five miles north of Mohave), Kern County, Califor- 
nia (Grinnell, 1918, p. 428). Type collected by J. Grinnell, March 27, 
1917 ; now no. 26835, Mus. Vert. Zool. 

Distribution area. — The Mohave Desert region, north into the 
lower end of Owens Valley as far as the vicinity of Lone Pine, south 
into Antelope Valley, in extreme northern Los Angeles County, and 
to Hesperia, San Bernardino County, east through the Providence 
^d New York mountains, and west over the Walker and Kelso passes 
into the Kem River basin as far as Isabella, Kern County. (See map, 
fig. T.) Altitudinal range, 2500 to 5500 feet. Life-zone, Lower 
Sonoran, in its upper portion. 
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The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Inyo 
County: vicinity of Lone Pine Creek, 4500 feet, near Lone Pine, 15; 
Carroll Creek, at 5500 feet, 1 ; Olancha, 3645-3900 feet, 4 ; Little Lake, 
3150 feet, 8. Kem County: Little Dixie Wash at 3174 feet, 2; 
Freeman Canon, east slope Walker Pass, at 4900 feet, 6; west slope 
Walker Pass, at 4600 feet, 16 ; Onyx, 2750 feet, 18 ; Weldon, 2650 feet, 
17; Pay Creek, at 4100 feet, 1; Isabella, 2500 feet, 3; head of Kelso 
Creek Valley, 3500-5000 feet, 8; Bedrock Canon at 3500 feet, 1; 
Warren Station, 3274 feet, 13; Mohave, 2800 feet, 19; seven miles 
west of Mohave, 2 (in coll. A. B. Howell). Los Angeles County: near 
Fairmont, 2800 feet, 8; Lancaster, 1 (in coll. Stanford Univ.). San 
Bernardino County: Hesperia, 8 (coll. D. R. Dickey); Chico 
Spring, ’ ^ Providence Mountains, 1 ; Purdy, 4500 feet, six miles south- 
east of New York Mountains, 7. Total number of specimens examined, 
159. 


Dipodomys leucogenys (Griimell) 

Pale-faced Kangaroo Rat 
(PI. 4, fig. 22; text-figs. S, T) 

Perodipus leucogenya Grimiell (1919o, p. 46) [orig. deser.]. 

Diagnosis, — Similar to mokav$nsis, but slightly larger and darker 
colored ; tail more heavily haired, with crest extending nearly or quite 
halfway toward base ; skull showing slightly heavier rostrum, broader 
supra-occipital, and heavier dentition. The light cheek areas in leuco- 
geryys are very pale, grayish white, not distinctly huffy whitish as in 
mohavensis and most other species. 

Comparisons. — The darker tone of coloration of lenoogenys as 
compared with mohavensis consists in the presence of more dusky hair- 
tipping in the former, and this hair-tipping extends clear down on 
the sides to the line limiting the white of the lower surface; also the 
ground color is pinkish buff in tint rather than ochraceous-buff. The 
eyelids, nose, and ears are more deeply or extensively blackish, and 
with the latter there is more contrast between the white along upper 
fold-over and at forward base, and the deeply dusky balance of the 
ear. The tail is even more predominantly white than in mohavensis; 
the increased hairing is chiefly white, though there is left a dorsal 
fringe of light drab which involves also the entire end of the terminal 
tuft. The actual greater size of the hind foot of lenoogenys is accent- 
uated in comparison with mohavensis by the heavier pelage, especially 
as enveloping the toes beneath ; in other words, the sole of the foot is 
more heavily padded. 

Leucogenys differs from panamintmus as follows: less black or 
dusky and more white about face and ears (white spot above eye larger, 
cheek whiter, light area on upper folded-over rim of ear more exten- 
sive and clearer white, dark facial marking less distinctly black, and 
broken on each side between nose and whisker spot) ; white flank 
stripe broader; tone of dorsal coloration paler, more pinkish buff, 
with less of dusky intermixture or over-wash down middle of back; 
tail more heavily crested ; white side-stripes of tail broader and dark 
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dorsal and ventral stripes correspondingly narrower, the latter play- 
ing out short of tip of tail; feet (in fall specimens at least) more 
densely haired. 

Toes, — The claw on first *toe of the hind foot is normally present 
in all specimens examined except two. No. 24091, adult male, from 
Dry Creek near Mono Lake, shows a mere rudiment of this claw on 
the right foot, while on the left foot it is abnormally large. In no. 
26912, male adult, from near Benton, the first claw on the right hind 
foot is present only as a very small callosity. 

Measurements. — Ten selected adult and subadult specimens, 5 
males and 5 females, from the vicinity of Benton, Mono County, show 
average and extreme measurements, in millimeters, as follows: total 
length, 301 (293-312) ; tail vertebrae, 176 (168-182) ; hind foot, 45.2 
( 44 4 8) ; ear from crown, 12.4 (11-14) ; greatest length of skull, 40.4 
(39.5-41.3) ; breadth of skull across bullae, 24.3 (23.3-25.Q) ; spread 
of maxillary arches, 23.2 (22.6-24.0) ; greatest length of nasals, 15.4 
(15.1-15.9) ; greatest width of rostrum near end, 4.4 (4.3-4.6) ; width 
of maxillary arch at middle, 5.4 (5.0-5.9). 

Weight, in grams, of ten adults, 5 males and 5 females, from same 
locality, taken September 6 to 21 : 80.0 (70.5-88.5). 

Type locality. — Pellisier Ranch, 5600 feet altitude, five miles north 
of Benton Station, Mono County, California (Grinnell, 1919a, p. 46). 
Type collected by Joseph Dixon, September 20, 1917 ; now no. 26933, 
Mus. Vert, Zool. 

Distribution area. — The territory lying southeast of Mono Lake 
and in the head of Owens Valley, thence southward, along the west 
side of Owens Valley, as far as the vicinity of Independence. Alti- 
tudinal range, 3900 to 7300 feet. Life-zone, Upper Sonoran and, at 
least at the north, Transition. (See map, fig. T.) 

The following localities are represehted in the material examined, 
the number of specimens from each place being also indicated. Mono 
County: Mono Mills, 7300 feet, 10; Dry Creek, 6700-6900 feet, near 
Mono Lake, 3 ; Mono Craters, 6600-7100 feet, 3 ; Pellisier Ranch, 5600 
feet, five miles north of Benton Station, 12; Benton, 5639 feet, 6; 
Taylor Ranch, 5300 feet, two miles south of Benton Station, 29. Inyo 
County: Farrington Ranch, 4100 feet, west of Laws, 9; nine miles 
west of Bishop, 4 (in coll. A. B. Howell) ; Walters Ranch, 3900 feet, 
two miles north-northwest of Independence, 19. Total number of 
specimens examined, 95. , 


Dipodomys panamintinus (Merriam) 

Panamint Kangaroo Rat 
(PL 4, fig. 24; text-figa. D, I, B, S, T) 

Perodipus pa 7 Mmtn./mi« Merriam (1894, p. 114) [orig. deaer.] ; and, in part 
at least, of authors generally. 

Cricetodipus paruminUnus, Trouessart (1897, p. 581). 

Diagnosis . — ^A rather large sized, normally five-toed kangaroo rat, 
with general coloration darkest of all the species living in California 
east of the desert divides. Coloration but slightly paler than in agiUs. 
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Ear middle-sized. Skuli of broad-faced type, quite like that of heer- 
mcmni or goldmani but broader, with heavier rostrum and much larger 
teeth ; bullae moderately inflated, about as in goldmmi. 

Comparisons, — Pcmamintmus is so remarkably like a^ilis in exter- 
nal appearance, that the detailed description of the latter (given on 
p. 87) will suffice for the former as well, save that the ear is much 
smaller in panammtiims, and the general dimensions and weight are 
greater. Close comparison of series shows that the cheeks in pana- 
mintinus average whiter and the lateral white tail stripes broader, but 
the dark markings everywhere are almost as bold. As indicated by 
the skull, however, panamintinus has nothing to do with agiliSf but 
clearly shows its alliance with heerrnanni. 

From its neighbor leucogenys, pamamintinus differs in less hairy 
tail, slightly larger bullae, weaker rostrum, and decidedly darker 
coloration: In the latter regard, the solidly blackish arietiform facial 
marking is alone diagnostic. The light cheek patches are much 
obscured with dusky ; the white spot above eye is smaller ; the grayish 
white patch at tip of upper fold of ear is smaller, and the white at 
base of ear is less extensive ; the white band across the thigh is nar- 
rower ; the ankles and soles of hind feet are blackish ; the white side- 
stripes of tail are narrower, and the dorsal and ventral stripes are 
correspondingly broader and also lack in large part the grizzling due 
to intermixture of white hairs, or bases of hairs, with the black. 

Famammtintis is even more different from moJuwensis, It is larger 
(especially as regards ear) and decidedly darker in general coloration; 
the nose and whisker patches are deeply blackish and run together 
to form a nearly or quite solid arietiform flgure as viewed from the 
front. The skull averages broader than in mohavensis, with much 
larger mastoid bullae and heavier teeth. In the large series of these 
two forms at hand there is not one adult specimen that can not be 
named at a glance. The ranges of the two so far as known do not 
meet, and they occupy wholly different life-zones. Leucogeii/ys is inter- 
mediate in some respects between pmanvintinus and nwhmensis, but it 
has some features all its own, and no proof of intergradation is as yet 
forthcoming. Therefore full specific status is given here to all three 
forms. 

Toes. — ^All the specimens at hand show the claw of the hallux 
present and of normal size except one. No. 26886, female adult, from 
the northern Panamint Mountains, lacks the first claw on the right 
hind foot, and that on the left foot though present is abnormally small. 

Measurements. — Ten selected adult specimens, 5 males and 5 
females, all from the vicinity of Jackass Spring, in the northern section 
of the Panamint Mountains, show average and extreme measurements, 
in millimeters, as follows: total length, 299 (290-315) ; tail vertebrae, 
173 (160-180) ; hind foot, 44.4 (43-45) ; ear from crown, 13.6 (12- 
15) ; greatest length of skull, 40.5 (39.4-42.0) ; breadth of skull across 
bullae, 24.8 (24.0-26.3) ; spread of maxillary arches, 23.6 (22.5-24.7) ; 
greatest len^h of nasals, 15.4 (15.0-16.3) ; greatest width of rostrum 
near end, 4.2 (4.0-4.5) ; width of maxillary arch at middle, 5.7 
(5.4-6.!). 

Weight, in grams, of the same ten specimens, five of which were 
taken June 24 to 26 and five October 1 to 4: 79.1 (70.0-90.1). 
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Type locality , — Panamint Mountains, California, on head of Wil- 
low Creek (Merriam, 1894, n. 114). On the U. S. G. S. map, Ballarat 
Quadrangle, edition of Mar^, 1913, this is probably at about 6200 feet 
altitude, some 3 miles northeast of Jackass Spring. Type collected 

by Edward W. Nelson, May 12, 1891 ; now no. Biol. Surv. coll., 

U. S. National Museum (Lyon and Osgood, 1909, p. 61). 

Distribution area , — The highest parts of the northern section of 
the Panamint Mountains, in the vicinity of Jackass Spring. Area 
of known habitat about 6 by 8 miles. Altitudinal range, 6000 to 7000 
feet. Life-zone, Upper Sonoran and lower edge of Transition. (See 
map, fig. T.) 

The following localities are represented in the material examined, 
.the number of specimens from each place being also indicated. Inyo 
County : Panamint Mountains : one mile south of Lee Pump, 6100 feet, 
5; three miles northeast of Jackass Spring, 6200-6500 feet, 48. Total 
number of specimens examined, 53. 


Dipodomys Stephens! (Merriam) 

Stephens Kangaroo Rat 
(PL 4, fig 23; pi. 6, fig. 45; text-figs. Q, S, T) 

PerodipiLS stcphetm Merriam (1907, p. 78) [orig. deecr.] ; and of authors. 

Diagnosis . — ^A five-toed, middle sized member of the heermanni 
group. In general coloration and size almost identical with agilis; 
differs externally mainly in small size of ear (less than 13 mm. from 
crown). Skull of broad-faced type; similar to that of pauamintinus, 
but rostrum slenderer, teeth we^er, interparietal and supra-occipital 
narrower; bullae more globular in shape, and also decidedly deeper 
dorso-ventrally as viewed from behind. Differs more or less from all 
other kangaroo rats in this extreme globose shape of bullae. 

Co7iipariso)is, — Stephetm has been caught in the same trap-line 
with agilis without any notion on the part of the trapper that two 
species were represented. The chief external difference lies in the 
much smaller ear of stephemi. The tone of dorsal coloration is slightly 
paler buf^% particularly along the sides; but this difference is not 
readilj^ appreciable except upon comparison of series. Cranially these 
two species are widely different; stephensi has a much broader skull, 
the spread of the maxillarj" arches and the width of the skull across 
the bullae both being greater, and the maxillary arches themselves are 
decidedly wider and more prominently angled. 

The globular shape of the bullae as viewed, from above is the 
feature of stephensi, not only as compared with agilis, but also in 
comparison with other members of the heerumnm group. Analyzed, 
this consists in lesser diagonal length of each mastoid bulla in 
stephensi, together with greater width of same; in other words the 
bullae tend to swell out postero-extemally. Also the suture between 
the parietal and mastoid on each side is more curved (forward), less 
straight. The depth of the bullae is conspicuously greater in stephensi 
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than in m>h<wensis or pammnmimus; it is more as in jolonenm, though 
the bullae are decidedly less in general volume than in the latter. 

Stephensi is nearer like pa/rmnintinus than any other form east 
of the desert divides. In fact, as to externals, these two species are 
almost indistinguishable. Stephensi has slightly the smaller ear, per- 
haps, and a trifle less of dusky overwash on the dorsum. Stephensi is 
much darker colored than mohavensis; all the dark markings are more 
extended and the light areas correspondingly more reduced. 

An anomaly. — ^No. H850, collection of Donald R. Dickey, taken 
by Laurence Iluey five miles northeast of Bonsall, San Diego County, 
October 30, 1920, is unique in certain features. Indeed, it is so far 
divergent from any described species that I prefer to leave it unplaced 
until further material from that locality can be obtained. It is a 
female, immature (probably % grown), with the post-juvenal molt 
in progress, and with collector's measurements as follows: length, 
260 mm.; tail, 160; hind foot, 42; ear, 12. Six other kangaroo rats 
taken at the same time and place are all unequivocally simvlans, that 
is, therefore, of the agilis group. 

The specimen in question shows a decidedly paler tone of body 
coloration (light wood brown) than simulans and its ear is smaller, 
closely approaching in these respects stephe^, or rather to what it is 
judged stephensi would show at the same age, there being no com- 
parable examples of the latter at hand. The facial arietiform mark 
is solidly black, and the eyelids are conspicuously black. The dorsal 
gland is highly developed and its location is mark^ by a blackish spot. 
The dusky sole stripe is normal for stephensi. The really extraordi- 
nary thing about the animal is its solidly black or sooty black tail, 
continuously so from the narrow whitish basal ring clear to the tip. 
There is not a trace of white side-stripes or of a lighter core to the 
tuft. The tuft and crest, however, are not fully developed, showing 
the degree of scantiness usual in immatures. 

The only known species of Dipodomys in which the tail even 
approaches the continuously black coloration of this specimen is 
morroensis. And in the blackest immature of that species there is 
still a clear indication of white side-stripes. 

The skull of the animal under consideration is obviously not fully 
grown, but as compared with simulans and agiUs of similar age, it 
shows much greater depth posteriorly, the bullae higher and with 
steeper sides outwardly and with somewhat more globular mastoid 
inflations as viewed dorsally; incisors less incurved. The maxillary 
arches do not spread particularly widely, but they are broad and 
prominently angled. In most of these cranial characters, one is 
strongly reminded of stephensi, of the heermanm group. The more 
important cranial measurements are as follows: greatest length of 
skull, 36.6 mm. ; breadth of skull across bullae, 23.6 ; spread of max- 
illary arches, 20.5 ; greatest length of nasals, 12.8 ; width of rostrum 
near end, 4.1; width of maxillary arch at middle, 5.6. It must be 
kept in mind in considering these measurements that the usual dis- 
proportions are present due to immaturity. 

Taking all the characters together this puzzling specimen resembles 
stephensi most nearly, but the black tail and narrow spread of max- 
illary arches set it off too far to warrant listing it flatly with that 
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species. It may be a mere sport” (mutant?) derived from stephensi, 
less likely simulans, parentage, or it may represent a well established 
species or subspecies as yet ttnknown. If this specimen really is refer- 
able to stephensi it carries the known range of the species some twenty- 
five miles south of the limits shown on the map (fig. T). 

Measurements . — Ten adult and subadult specimens, 9 males and 
1 female, from the region between Riverside and San Jacinto, show 
average and extreme measurements, in millimeters, as follows: total 
length, 291 (277-300); tail vertebrae, 172 (164-180) ; hind foot, 42 
(41—43) ; ear from crown, 12 [only one of the specimens measured 
fresh, but comparison of the dried ears indicates close to the same 
dimension throughout] ; greatest length of skull, 39.4 (38.3-40.6) ; 
breadth of skull across bullae, 25.1 (24.3-25.6) ; spread of maxillary 
arches, 22.5 (21.0-23.8) ; greatest length of nasals, 14.2 (13.7-14.8) ; 
greatest width of rostrum near end, 4.0 (3. 8-4.4) ; width of max- 
illarj" arch at middle, 5.6 (5. 1-6.0). 

Weights are not available for this species; but figuring from rela- 
tive length of l>ody on the basis of known weights in other species, 
stephensi weighs on an average about 74 grams. 

Type locality . — San Jacinto Valley, Riverside County, California 
(Merriam, 1907, p. 78) ; more exactly, a little west of the present town 
of Winchester, towards Menifee (F. Stephens, in letter dated Septem- 
ber 22, 1920). Type collected by Frank Stephens, November 27, 
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1885; originally no. 2340 ’ Merriam coll.; now no. 186503, in 


U. S. National Museum {fide A. H. Howell, in letter of September 29, 
1920). 

Distrihutim area . — San Jacinto Valley and vicinity, western 
Riverside County and extreme southern San Bernardino County. 
Altitudinal range, 1100-1600 feet. Life zone. Lower Sonoran. (See 
map, fig. T.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. River- 
side County: Alessandro Valley at 1600 feet, seven miles southeast of 
Riverside, 5; Riverside (that is, seven miles southeast), 4 (U. S. Biol. 
Surv. coll) ; six miles northwest of San Jacinto, 2 (U. S. Biol. Surv. 
coll.) ; Temescal, 3 (in coll. Stanford Univ.). San Bernardino County: 
Reche Caiion at 1250 feet, four miles southeast of Colton, 1 . Total 
number of specimens examined, 15. 


Dipodomys ingens (Merriam) 

Giant Kangaroo Rat 
(PI. 4, fig. 25; text-figs. A, B, C, J, R, S, X) 

Ferodipus mgens Merriam (1904, p. 141) forig. <lescr.] ; and of authors. 

Diagnosis . — A very large sized, five-toed, broad-faced kangaroo rat 
of almost exactly the coloration of tularonsis. Length of head and 
body alone usually more than 135, of hind foot 48 to 55 ; ear, relatively 
to size of body, small ; tail relatively short. Skull very broad, massive, 
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with widely spreading maxillary arches ; bullae rather large, rounded ; 
interparietal and supra-occipital narrow ; jugal bars stout ; dentition 
heavy. 

Comparisons, — Size, alone, distinguishes this kangaroo rat from 
all other Californian species except deserti; and deserti is a ‘‘4-toed^' 
species, while ingens is a constantly 5-toed species, in so far as 
shown by material available. Furthermore, deserti is Extremely nar- 
row-faced (with corresponding cranial peculiarities), while ingens is 
broad-faced. The skull of ingens is very broad and squarish in 
shape as viewed dorsally. The interparietal and supra-occipital are 
narrow, as in tvla/rens'is, but the mastoid bullae are relatively larger 
and more globular ; the maxillary arches are broad, but their postero- 
external angles are not especially prominent ; the jugal bars are notably 
broader and heavier throughout, as compared with any other of our 
kangaroo rats. The dentition is likewise notably heavy. 

In proportions of body and limbs, ingens seems to be quite typical 
of kangaroo rats in general. The tail, however, is relatively short. 
The ear is relatively small j though actually somewhat larger than in 
any other member of the heermanm group, it does not quite reach the 
size in agiUs and related forms. The great general size of ingens, 
upon comparison with other kangaroo rats of its general region, is 
seen to involve conspicuous thickness of tail, breadth as well as length 
of hind foot, and stoutness of claws and toes on front foot. 

In coloration ingem conforms closely to eigiUs in pattern, but is 
paler, almost exactly as in tularmsis, with which form it is associated 
in part of its range. The dusky nose and whisker patches are not 
ordinarily connected to form a continuous marking; the cheeks are 
whitish, paler than in agilis, but the eyelids are fully as conspicuously 
blackish; the sides of the body, that is, the area in which the basal 
parts of the pelage are pure white, are clear warm bulf , with only fine 
blackish hairs scattered here and there; the rump and thigh patches 
are rather heavily “washed” with dusky, giving a slightly darker 
effect than usually obtains in tvlarensis; the soles of the hind feet are 
drab ; the tail markings are quite as in tuhrensis. 

Variations with age . — The young of ingens are paler than adults, 
the tone of body color being light buff rather than warm buff. The 
dark markings of face and ears are duller, but the terminal dark parts 
of the tail are darker, approximately fuscous-black. Young less than 
half the bulk of adults are yet easily distinguishable from any other 
Dipodomys of western California because of the huge hind foot. For 
example, a juvenal female (no. 14451) taken at McKittrick, Kern 
County, May 18, 1911, shows the following measurements, in milli- 
meters : total length, 256 ; tail vertebrae, 145 ; hind foot, 48 ; ear from 
crown, 10. The young of deserti, of about the same size, differ 
externally from young ingens in lack of drab sole patch, in lack of 
ventral tail stripe, in presence of white tail tip, in much lighter, pale 
ochraeeousrbuff b^y color without dusky tippings to overhairs, and 
in lack of first claw on hind foot. The cranial peculiarities of ingens 
are well marked in the young but half grown, save that the maxillary 
arches are not so wide-spreading and the supra-occipital and inter- 
parietal are not so narrow. 
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Relationships. — Dipodomys higens, on the ground of its ‘^square” 
type of skull, with the numerous associated cranial features, appears 
to the writer to belong within the heernuinm group, and to be not so 
very far distant from tvla/remis. It is certainly much more remote 
in its relationships with the agiUs-elephantinus series or with deserti. 
The globular shape of the mastoid bullae recalls the condition in 
stephensi, but* this may not be at all significant of any near relation- 
ship. On the whole, ingens seems to stand well apart as an exception- 
ally ‘‘good^’ species, but not far enough to constitute a ‘‘group’’ by 
itself. 

Measurements . — Eight adult or subadult specimens, 2 males and 
6 females, from McKittriek and Cuyama Valley, give average and 
extreme measurements, in millimeters, as follows: total length, 329 
(311-^47); tail vertebrae, 185 (174-198); hind foot, 50 (48-55); 
ear from crown, 13 [this is estimated from dry skins] ; greatest length 
of skull, 44.6 (43.3-46.6) ; breadth of skull across bullae, 29.0 (27.9- 
30.3); spread of maxillary arches, 26.5 (26.2-27.4); greatest length 
of nasals, 16.5 (15.8-17.5) ; greatest width of rostrum near end, 4.9 
(4.5-5.2) ; width of maxillary arch at middle, 5.9 (5.6-6.2). 

There are no weights available for this species; but an estimate 
based on average lK>dy length shows a probable average weight of 
105 grams. 

Type locality . — Painted Rock, “20” [=12] miles southeast of 
Simmler, Camzo Plain, San Luis Obispo County, California (Mer- 
riam, 1904, p. 141). Type collected by Luther J. Goldman, August 6, 
1903 ; now no. 128805, Biol. Surv. coll., U. S. National Museum (Lyon 
and Osgood, 1909, p. 60). 

Distribution area . — A narrow strip of semi-arid, more or less level 
territory along the southwestern border of the San Joaquin Valley, 
including also the nearby Carrizo Plain and Cuyama Valley. Re- 
corded north to mouth of Panoche Creek, in western Fresno 'County, 
and south to Cuyama Valley, in southern San Luis Obispo County 
and extreme northern Santa Barbara County. Altitudinal range, 
500-2500 feet. Life-zone, Lower Sonoran. (See map, fig. X.) 

The following localities are represented in the material examined, 
the number of specimens from each place also being indicated. 
Fresno County : Panoche Creek at 503 feet, nineteen miles southwest 
of Mendota, 1. Kern County: Buttonwillow, 1 (in coll. Calif. Acad. 
Sci.) ; McKittriek, 20; three miles north of Buena Vista Lake, 3 (in 
coll. D. R. Dickey). San Luis Obispo County: Carrizo Plain near 
Santiago Spring [San Diego Joe’s], 4 (in coll. Calif. Acad. Sci.); 
Cuyama Valley at 1900 feet, 2. Total number of specimens exam- 
ined, 31. 
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Dipodomys ordii columbianus (Merriam) 

Columbian Kangaroo Bat 
(PL 4, fig. 27; text-figs. S, U) 

Perodipus ordi oolamhianus Merriam (1894, p. 115) [orig. descr.]. 

Perodipus oolumhianuSf Grinnell (1919a, p. 47). 

Diagnosis. — A small sized, five-toed, rather broad-faced kangaroo 
rat, of cinnamon-buff general coloration, and with blackish ears and 
facial markings. Maxillary arches rather broad and wide-spreading ; 
supra-occipital and interparietal broad, so that mastoid bullae are 
widely separated; rostrum stout; bullae moderately inflated; incisors 
strongly in-curved. 

Descriptive notes. — The tail is relatively short (averaging only 
126 per cent of head and body) and crested two-fifths the way from 
tip to base ; tuft and crest deep mouse gray ; blackish dorsal tail stripe 
a little wider than white lateral ones ; white lateral and ventral dusky 
stripes of equal width. Sole stripe mouse gray. The ear is small 
(about 10 mm. from inner base) and is clothed with blackish hairs, 
except for white ones on rim and tip of upper fold-over; forward 
basal fold-over white. Spot over eye and patch at hinder base of ear 
conspicuously pure white. Arietiform facial mark distinct, blackish, 
narrow but complete. 

A juvenile specimen (no. E413, coll. D. R. Dickey) is remarkably 
like adults in general coloration ; the dorsal tone is between light buff 
and warm buff, the sides clearest, the mid-dorsum washed with dusky ; 
the dark facial markings are less sharply indicated than in adults, the 
ear is smaller, and the tail is relatively shorter, with hairing much 
less full. 

Comparisons. — Columhicmus and the related subspecies monoensis 
are the Californian representatives of the ordvi group, which group 
ranges widely elsewhere, through the Rocky Mountain and Great 
Basin regions (Goldman, 1917, p. 113). There are nine or more forms 
in the group, the first of which to be named, Dipodomys ordii Wood- 
house, was described from El Paso, Texas. The two Californian 
members of the ordii group are, by reason of their small size, likely 
to be confused only with members of the merriami and microps groups. 
The first toe on the hinS foot, in the ordii group, is a good external 
character for separation from any of the merriami group, because in 
all the material available it is constant. Also, for columbianns, the 
color of the ear is diagnostic — ^blackish or at least dusky as compared 
with flesh-colored (because of scantiness of hairing) in the subspecies 
merrumd .at least. The tail is relatively shorter in the former. 
Cranially, columhiaims can be distinguish^ from merriami and the 
near relatives of the latter by the greater breadth of the interparietal 
and supra-occipital, by the heavier rostrum, and by the narrower 
frontal width so that the jugals appear in dorsal view well apart on 
either side. 
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Colmnibiamm resembles levipes very closely in almost every detail 
of coloration, but the generfl^l size of the former is much less. As 
regards cranium, aside from size, the great width of supra-occipital 
and interparietal is diagnostic, as also the much more in-curved in- 
cisors, the greater width of the maxillary arches, and the sharper 
angulation of the same. 

Frpm microps, columhvanus differs notably as to externals only 
in darker tone of coloration ; but cranially, important differences con- 
sist in the heavier rostrum of the latter, more in-curved incisors, 
broader supra-oecipital and interparietal, and much broader and more 
sharply angled maxillary arches. In the latter regard, columhianus 
(and its relative niomeiisis) presents the broad-faced type of struc- 
ture, while microps and levipes are narrow-faced. 

Measurements, — Eight adult and subadult specimens, 5 males and 
3 females, from Vinton, Plumas County, give average and extreme 
measurements, in millimeters, as follows: total length, 233 (228-240) ; 
tail vertebrae, 130 (127-135) ; hind foot, 38 (35-40) ; ear from crown, 
10 (9-12) ; greatest length of skull, 35.6 (35.1-36.3) ; breadth of skull 
across bullae, 22.5 (22.2-22.8) ; spread of maxillary arches, 19.3 (18.7- 
19.8) ; greatest length of nasals, 13.1 (12.7-13.5) ; greatest width of 
rostrum near end, 3.4 (3.3-3.5) ; width of maxillary arch at middle, 
4.0 (3.9-4.1). 

Weights for this species are not available. But an estimate based 
on body length shows a probable average weight of 44 grams. 

Type locality, — Umatilla, Plains of Columbia, Oregon (Merriam, 
1894, p. 115). Type collected by C. P. Streator, October 18, 1890; 

now no. l^H^ , Biol. Surv. coll., U. S. National Museum (Lyon and 

Osgood, 1909, p. 60). 

Distribution area, — The species belongs to the northern portion of 
the Great Basin area of the western United States, and might be 
expected to occur generally over the lovrer sagebrush levels in the 
elevated northeastern comer of California. But only one locality 
within this state is represented in the material as yet available ; Vin- 
ton, 4700-5000 feet altitude, Plumas County, 12 specimens (6 in coll. 
D. R. Dickey, 2 in coll. A. B. Howell). Life-zone, Upper Sonoran. 
(See map, fig. U.) 


Dipodomys ordii monoensis (Grinnell) 

Mono Kangaroo Rat 
(PI. 1, fig. 4; pL 4, fig. 26; text figa E, S, U) 

Pcrodipus monoensis Grinnell (1939a, p. 46) [orig. closer.]. 

Diagnosis, — Of the general characters of calmnbianus, but colora- 
tion decidedly paler, dark markings more restricted, white extended ; 
dorsal dark tail stripe not wider than lateral white stripes; ventral 
tail stripe much narrower than lateral ones and pale mouse gray in 
color. Slnill with mastoid bullae more inflated and projecting farther 
backward so as to leave a deeper occipital cleft. 
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C(mjpa/fyons, — Monoensis is one of the palest colored kangaroo rats 
in California, approaching closely in degree of pallor simiohis, microps 
and even deserti. The dorsal color tone in monoensis is close to pink- 
ish buff, clearest along the sides where also the white of the basal 
portions of the hairs shows through high up above the lateral line; 
the dorsal dusky wash is very faint, the dusky of the ears is weak- 
toned, and the main facial marking is reduced to a dusky spot on 
the nose, usually without any trace of lateral extensions to bases of 
whiskers ; the dark stripes on tail are reduced in width and in depth 
of color* 

Externally monoensis is astonishingly like microps which, towards 
the head of Owens Valley, oecura as a very close neighbor. The differ- 
ences in measurements and coloration are only average. But the 
skulls are conspicuously and constantly different in the respects set 
forth under columhianus. Merriamd is also a near neighbor and being 
of small size might also be confused with it. But merriami as far as 
known invariably lacks the first claw on the hind foot, has a relatively 
longer tail than in monoensis, a paler, flesh-colored ear, and the skull 
is constantly different in the same respects as set it off from colum- 
bianm. 

Measurements, — Ten adult specimens, 5 males and 5 females, all 
from the vicinity of Benton, show average and extreme measurements, 
in millimeters, as follows: total length, 233 (220-245) ; tail vertebrae, 
125 (120-137) ; hind foot, 38.7 (38-40) ; ear from crown, 11 (10-12) ; 
greatest length of skull, 36.9 (35.9-37.8) ; breadth of skull across 
bullae, 23.3 (22.6-24.2) ; spread of maxillary" arches, 19.9 (19.3- 
20.2) ; greatest length of nasals, 13.7 (13.4^14.4) ; greatest width of 
rostrum near end, 3.5 (3,2-3,8) ; width of maxillary arch at middle, 
4.3 (4.0-4.7). 

Weight, in grams, of the same ten examples, all of which were 
taken during the period from August 28 to September 21: 45.8 
(40.0-50.2). 

Type locality, — Pellisier Ranch, 5600 feet altitude, flve miles north 
of Benton Station, Mono County, California (Grinnell, 1919a, p. 46). 
Type collected by J. Dixon, September 21, 1917 ; now no. 27002, Mus. 
Vert. Zool. 

Distribution area, — The sagebrush flats at the extreme head of 
Owens Valley. Altitudinal range, 5300-5640 feet. Life-zone, Upper 
Sonoran. (See map, flg. U.) 

The following are the localities represented by the 14 specimens 
examined. Mono County : Pellisier Ranch, 5600 feet, flve miles north 
of Benton Station, 11 ; Benton, 5640 feet, 1 ; Taylor Ranch, 5300 feet, 
two miles south of Benton Station, 2. 



1922] 


Orimiell: The Kcmgarao Rats of CaJdfomia 


73 


Dipodomys m^rriami merriami Meams 
Merriam Kangaroo Rat 
(PL 2, fig. 9; pL 6, fig. 39; text-figs. E, O, S, U, V) 

Dipodomya merriami Mearns (1890, p. 290) [orig. desej*.] ; and of some 
authors, at least in part. 

Dipodomya merriami nitratvs Merriam (1894, p. 112) [orig. descr.] ; and 
of authors. 

Dipodomya merriami mortivallia Elliot (1903, p. 250) [orig. descr.] ; and 
of authors. 

Dipodomya merriami aimioltta, M^ms (1897, p. 720), part; and, in part, 
of several authors. 

Dipodomya merriami Iceraenaia Merriam (1907, pp. 77-78) [orig. descr.]; 
and of authors. 

Dipodomya merriami nevadenaiaf Grinnell (1913, p. 341). 

Dipodomya merriami merriami, Grinnell (1914, pp. 241-243), part. 

Diagnosis . — small sized, four-toed, buff colored kangaroo rat; 
ventral as well as dorsal tail stripe normally present, and tail tuft 
dusky to end; dusky facial markings and dusky sole stripe usually 
present, though pale. Skull of broad-faced type, with wide and 
sharply angled maxillary arches; rostrum relatively slender; bullae 
variable but usually rather more inflated than in other species of 
similar general size; mastoid bullae not touching, plenty of room 
being left between for supra-occipital and interparietal, though these 
are not so wide as in some species. 

Pelage. — Of silky ‘‘feel,’’ as in most other desert members of the 
genus; just about an average as regards quantity and distribution. 
Length of longer hairs in new coat ; on rump, 18 millimeters ; on top 
of head, 9.5 ; on belly, 10 ; on chin, 4. Longest vibrissae, 55 mm. Tail 
with tuft and crest full, latter extending back two-fifths distance 
from tip to base of tail. Longest hairs of terminal tuft, 24 mm. long. 

Coloration . — In adult in fresh pelage: distribution of silky white 
and of dark tones closely similar to that in agilis and most other 
species. Upper surface light ochraceous buff slightly over-washed 
with dusky in mid-dorsal region ; parting of the pelage discloses exten- 
sive “neutral” coloration basally, close to dark gull gray; hairs on 
lower sides, white at base. Arietiform facial marking distinct, dusky, 
consisting as usual of coalesced nose and whisker patches. Eyelids 
dusky. Cheeks whitish. Spots above eye and at lower base of ear, 
white. Ear scantily haired, usually flesh-colored, not sharply set off 
into white and dark areas. Dorsal and ventral tail stripes both dis- 
tinct, dusky; ventral one narrowing to almost nothing towards base 
of terminal tuft; dark dorsal one about same in width as each of 
the two white lateral stripes. Crest and tuft blackish brown, the hairs 
whitening at bases. Sole of hind foot, from heel to ends of meta- 
tarsals, blackish brown. 

Comparisons. — Dipodomys merriami, including all its subspecies, 
is so definitely smaller than most species of the genus occupying the 
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same areas with it, that this criterion alone serves to discriminate it, 
even with extremes of size in hand. Then, so far as now known, 
merrkmvi definitely and invariably lacks the first toe and claw on the 
hind foot, so that the regularly five-toed species even when of small 
size, as in the cases of microps and monoensis, are separable with fair 
safety on this ground alone. There is still a chance, however, that 
some individuals of the forms just named may lack the first claw, 
in which cases there would be need of falling back upon other char- 
acters. 

Merriami occurs on common ground with microps on certain parts 
of the Mohave Desert and in Owens Valley, and the two are very 
closely alike in size and external appearance. Indeed, with certain 
picked examples of the two I am unable to find any decisive external 
characters to distinguish them, save for the absence of first claw and 
for the slenderer tail in merriami. But skulls are absolutely different : 
microps has the very narrow, weakly angled type of maxillary arch, 
while merriami has the broad strongly angled type; in other words 
mdcrops is '‘narrow-faced'^ and merriami is “broad-faced." Another 
good character lies in the relatively much narrower (weaker) and 
more in-curved incisor teeth in merriami. 

LevipeSy which is found in some parts of Inyo County on the same 
ground with merrkmd, differs from the latter in the same ways as does 
microps. In addition, there is the much darker, less brightly buffy 
tone of coloration of Icvipes, with blacker dark markings on face and 
tail, and also the decidedly larger general size of levi/pes. (Consult 
the statements of measurements for each of these species for extreme 
figures, as well as the table of comparative sizes based on averages.) 

Between merriami and monoensis, which two races have not as 
yet, however, been found in the same locality, there are less obvious 
differences than in the other cases just referred to. In comparison, 
externally, besides possessing the first claw, monoensis is paler, less 
deeply buff, in color, and has smaller ear, thicker tail, and broader 
hind foot. The skulls of the two are remarkably alike in general 
appearance in that both are “broad-faced," and the amount of bullar 
inflation is about the same. But good, though “small," characters 
remain: monoensis shows heavier rostrum, broader nasals, broader 
interparietal and supra-occipital, frontal region narrower (so that 
jugal bars show from above on each side well apart from edges of 
supra-orbital “bead"), and heavier incisors. 

Columbianus, being in main characters close to monoensis, shows 
much the same differences in comparison with merriami. Because of 
the darker tone of cdlor of columbianus, however, it is wonderfully 
like typical merriami in external appearance at fiirst glance. Smaller 
and blacker ear and blacker facial markings obtain, in addition to 
the features of structure set forth for monoensis. 

For the differences distinguishing D. rnerriamvi merriami from the 
other subspecies of merriami reference must be made to the respective 
descriptions. 

Variations . — The range of individual variation in Dipodomys m. 
merriami is considerable, seemingly ^eater than in any other species 
or subspecies of the genus. This impression may be due in some 
measure perhaps to the greater number of specimens of merriami 



1922 ] Grim/mll: The K<mg<i/roo Rats of California 75 

at hand for study. Still, in a series of but 25 or thereabouts from any 
one locality and taken at the same season, extremes are often present 
which are strikingly unlike in coloration — much more different from 
one another than are extremes in several times the number of, for 
example, oaliformcius or agilis. This color variation involves extent 
of dusky over-wash on the dorsal surface, exact tint of the buff which 
pervades the whole dorsal surface, degree of distinctness of the facial 
dark markings, exact shade of the dark areas on the tail, and degree 
of development of the ventral tail stripe. 

As set forth below, considerable modification of the intrinsic tones 
of color comes about subsequent to the growth of the new pelage in 
the fall. There is the modification of color, often to a conspicuous 
degree, presented, along toward summer, by animals which have been 
living in alkaline ground. There is also some fading of the dusky 
and huffy tones, even though kangaroo rats are rarely or never exposed 
to direct sunlight or even moderate daylight. Wearing off of the tips 
of the hairs may have some effect, as well. All features of an adven- 
titious nature, such as are due to the causes just suggested, must of 
course be eliminated in employing color for specific and subspecific 
discrimination. Also mean condition must be ascertained and em- 
ployed rather than any of the extremes. 

The feature of the skull which varies most is the volume of the 
bullae, the mastoid bullae especially. Occasional specimens have the 
bullae infiated much above the average for the same locality, and 
accompanying this extra inflation is often an unusual lessening of the 
widths of the supra-occipital and interparietal. Such examples are 
most often old males, and the degree of inflation may be in some 
measure a function of age. Length of rostnim, width and sharpness 
of angulation of the maxillary arches, and flatness versus elevation 
of the roof of the brain case, are other notable features of individual 
or age variation in merr 'mmi, 

Merriamu the subspecies, as here understood, has a very wide 
range for a kangaroo rat, greater than the range of any other form 
of Dipodomys lielonging to California. It extends from the western 
edge of the Mohave Desert east to western Texas. This is simply 
another way of saying that over a wide extent of country the species 
merriami varies geographically so little as not to warrant recognizing 
subspecies of it, although outside of these limits there arc recognized 
races. 

The writer has studied a series of 58 merrianvi, contained in the 
collection of Stanford University, from Fairbanks and the vicinity 
of Fort Lowell, in southeastern Arizona. He has also examined a 
number of specimens from the vicinity of Phoenix. As regards 
cranial features no appreciable characters of any sort have been found 
for distinguishing these Arizona specimens from those of the Mohave 
Desert region of California. Nor have any size characters become 
apparent. But as to color, there is an appreciable paling of tone west- 
wardly from the valley of the Colorado River, that is, if averages be 
considered. 

Thus, the series from Victorville, on the Mohave River, is quite 
perceptibly brighter huffy than the southern Arizona examples or even 
than those from the valley of the Colorado River in the vicinity 
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of Needles. But the Victorville specimens are not so light-colored on 
an average as the Colorado Desert series, which latter are here placed 
under the separate subspecific name simiolus. Many light examples, 
not only from Victorville but from other points on the Mohave Desert, 
are quite as pale as not alone dark examples of simiohis, but even as 
average specimens of that race. And this fact might lead another 
student of the group to set the limits for stmiolus farther east or north- 
east so as to include the Mohave Desert. But there are also darker 
colored individuals and even darker locality series, from the Mohave 
Desert. The criterion employed by the present writer is mass of 
characters, as derived not only from representations of a single locality 
but from all the available material from over a large extent of country. 
Upon this criterion, the limits of merrvami to the west have been set 
as here indicated (see map, fig. U). The one character, of color tone, 
seems best referred to as a '^tendency'’ at the west toward the extreme 
as manifested in the Colorado Desert race, stmiolus. It does not seem 
helpful to place the Mohave Desert race under a separate name, 
because but one feature, color tone, seems to be involved, and because 
even with this feature, there is such great variation individually and 
locally. 

A curious variant is no. 28573, a subadult female, taken April 11, 
1918, at Olancha, Inyo County. The dorsal color in this specimen is 
drab-gray, becoming very weak buffy white along the sides. It looks 
as though the usual ochraceous pigment were lacking altogether. 

Basis of names in synonymy, — The Dipodomys merriami morti 
vaXlis of Elliot (1903, p. 250) was named from Furnace Creek [Ranch], 
Death Valley, Inyo County. The present writer has at hand 41 skins 
with skulls of merriami from that locality. The characters offered by 
Elliot for distinguishment of mortivalUs were evidently derived by 
comparison with D, m, simiolus; D, merriami merriami in adequate 
series seems not to have been resorted to. The color of tail, stated to 
vary ‘*from a purplish drab to a pale russet,^’ is not diagnostic; it 
depends upon age and stage of wear and discoloration. The cranial 
features alleged — ‘‘longer and broader nasals,^' greater width of 
parietals, and broader mastoids — simply vanish when large series are 
closely examined. 

The Dipodomys merriami rvitratus of Merriam (1894, p. 112), 
described from Keeler, on east side of Owens Lake, Inyo County, was 
based chiefly, iu comparison with merriamiy upon “wholly different 
coloration,’' namely a “uniform intense ochraceous or tawny buff 
not mixed with black-tipped hairs”; etc. As pointed out under 
Dipodomys deserti, this type of coloration is acquired adventitiously 
on low alkaline ground and recurs in widely separated valleys where 
similar conditions of alkalinity obtain. The writer has personally col- 
lected suites of similar skins in various parts of the range of merriamiy 
and these illustrate the view here held. Among others, he has at hand 
36 skins from Keeler. Part of these, taken in April, are of the rich 
coloration described by Merriam; the usual dusky or blackish mark- 
ings on face, ears, soles of feet, and tail are replaced by tawny-olive 
or even cinnamon in some specimens. On the other hand, the speci- 
mens taken in late September are in fresh new pelage and are mostly 
of the normal merriami type of coloration. One, of critical value in 
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this connection (no. 27177, collected by the writer September 25, 
1917), is in process of molt, and the old hair, which persists in a mrge 
patch on the rump and also* on the sides of the head and the base of 
the tail, is of the bright *‘nUratus** type of color, contrasting strongly 
with the dull mcrrHami color of the new portions of the pelage. It 
must be recalled here that in Dipodoniys but one molt occurs each 
year, in the fall. The other, minor features ascribed to ^^nitratus^* do 
not appear to be of diagnostic value when series of merriarm from 
various localities and of different dates of capture are examined. 

The Dipodoniys merruimi kcrm^ms of Merriam (1907, p. 77) was 
described from Onyx (in the valley of the South Fork of the Kem 
River), near Walker Pass, Kern County. The characters given are 
numerous and involve size, coloration, and cranium. Twenty-two 
skins and skulls are at hand from the vicinity of Onyx; and after 
working over these in comparison with various other groups of speci- 
mens from elsewhere within the range of D, merriami nterriami as 
here understood, it is the conclusion of the present writer that no 
good grounds obtain for the recognition of a race from the Kem 
Valley. It is to be borne in mind that this valley, faunally, is merely 
a westward-extending bay from the Mohave Desert area. The 
Lower Sonoran mammals in that valley are not isolated, but exist 
continuously to the southeastward up over the divide at the head of 
Kelso Creek. This divide, although higher than Walker Pass (from 
which it is separated by Kiavah Mountain), lies in the rain and wind 
‘‘shadow’’ of the Piute Mountains, and to this fact are doubtless due 
its aridity and heat. These data were worked out by the writer 
during field work there in the summer of 1911. It is true that the 
Kern Valley series is paler colored than the average in a large series 
of merriami from south-central Arizona; but so are series from else- 
where in the western and southern parts of the Mohave Desert. As 
stated on another page, it seems best to handle this feature of variation 
as a tendency, in merriami of this general region, to vary in color 
towards simiolus. 

To account for the larger number of forms of Dipodomys mer- 
rianvi which have been proposed than are admitted by the present 
reviser to valid standing, two things may be emphasized: (1) the great 
range of seasonal variation in coloration seemingly contingent in kind 
upon the sort of ground inhabited; (2) the great range of individual 
variation in degapee of inflation of the bullae and those other cranial 
parts associated with them. As arguing against the idea that mcr- 
riemi ought to be found varying inherently as do certain five-toed 
kangaroo rats occurring in the same territory, it should be noted that, 
as already pointed out (Grinnell, 1914, p. 242), merrianvi ranges far 
and wide, in effect continuously, over the Colorado and Mohave deserts 
— over sandy valleys, hard surfaced mesas, and even stony hillsides. 
Because of its adaptability there has been no sequestration of colonies 
with resulting differentiation into subspecies capable of satisfactory 
definition with our present standards. 

Measurements. — Ten adult specimens, 5 males and 5 females, from 
Death Valley, Inyo County, show average and extreme measurements, 
in millimeters, as follows: total length, 247 (235—260) ; tail vertebrae, 
144 (130-154) ; hind foot, 38.5 (36-40) ; ear from crown, 11.0 (10- 
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12) ; greatest length of skull, 35.7 (34.6-37.3) ; breadth of skull across 
bullae, 23.0 (22.3^23.9) ; spread of maxillary arches, 19.2 (18.6-20.2) ; 
greatest len^h of nasals, 13.1 (12.4-13.8; greatest width of rostrum 
near end, 3.0 (2.9-3.2) ; width of maxillary arch at middle, 4.9 (4.6- 
5.0). 



Weights, in grams, of the same ten specimens, which were taken 
from April 4 to April 7, were as follows: average, 40.3 (33.6-45.2). 

Type locality . — ^New Eiver [in Maricopa County, north of Phoe- 
nix], Arizona. Type collected by E. A. Meama, May 16, 1885; male, 
orig. no. 194, E. A. M. ; now no. 2394, Amer. Mus. Nat. Hist. (Meams, 
1890, p. 290; also skin of type examined by writer at Amer. Mus., 
May 21, 1921, though skull could not then be located). 
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Distribution area m Calif ornm , — In general terms, the Mohave 
Desert region. Kanges north in Inyo County through Death Valley, 
and through Owens Valley hs far as Independence; west, in Kem 
County, over the pass at the head of Kelso Creek and down into the 
valley of the South Fork of the Kern River as far as Weldon; south, 
along the Colorado River, as far as Blythe; east into Nevada and 
across the Colorado River into Arizona. Altitudinal range, — 200 to 
7000 feet. Life-zone, Lower Sonoran. (See map, fig. U.) 

The following localities in California are represented in the mater- 
ial examined, the number of specimens from each place being also 
indicated. Inyo County: Independence, 34; vicinity of Lone Pine, 
20 ; Carroll Creek at 5500 feet, 4 ; Keeler, 36 ; Olancha, 12 ; Little Lake, 
11; Darwin, 2; fifteen miles north of Darwin, 1; Furnace Creek 
Ranch, Death Valley, 41; seven miles west-northwest of Death Valley 
Junction, 1; Kelley’s Well, Amargosa Valley, 13; Shoshone, 2. Kern 
County: Little Dixie Wash at 3174 feet, 4; Onyx, 16; Weldon, 4; 
Kelso Creek Valley at 3500 feet, 2; Warren [R. R. Station], 1; seven 
miles west of Mohave, 1 (in coll. A. B. Howell). San Bernardino 
County: Barstow, 2; Daggett, 3; Newberry, 5 (in coll. A. B. Howell) ; 
five miles south of Lavie, 4; Oro Grande, 14; Victorville, 41 ; Hesperia, 
1 (in coll. D. R. Dickey) ; Cushenbury Springs, 1; Cactus Flat, 6000 
feet, San Bernardino Mts., 2 ; Doble, 7000 feet, San Bernardino Mts., 
1; three miles north of Leastalk, 2; Purdy, 4500 feet, near New York 
Mts., 2; Horn Mine, 1000 feet. Turtle Mts., 1; Blythe Junction, 2; 
near Needles, 3 ; Colorado River opposite The Needles, 4 ; Chemehuevis 
Valley, Colorado River, 10. Riverside County: near Riverside Moun- 
tain, 5 ; near Blythe, 3 ; road towards Blythe, 53 miles east of Mecca, 
1 (in coll. J. E. Law). Total number of specimens examined, 312. 


Dipodomys merriami simiolus Rhoads 

Allied Kangaroo Rat 

(PI. 2, fig. 10; pi. 6, fig. 38; text-figs. E, 8, U) 

Dipodomys agilis, Baird (1857, pp. 414r-415), part (f). 

Dipodomys simiolus Bhoads (1894a, pp. 410-4H) [orig. descr.] ; and of 
some autliors. 

Dipodomys similis Bhoads (1894a, pp. 411-412) [orig. descr.]; and of a 
few authors. 

Dipodomys merriami simiolus, Mearns (1897, p. 720), part; and, at least 
in part, of many authors. 

D[ipodomys]. m[erriami]. similis, Elliot (1903, p. 250). 

Dipodomys merriami arenivagus. Stone (1905, p. 679). 

Dipodomys merriami merriami, Orinnell (1914, pp. 241—243), part. 

Diagnosis . — Seemingly identical with D. merriami merriami, save 
for average slightly smaller general size and paler tone of coloration. 
Facial and caudal markings less deeply dusky and reduced in extent; 
color of dorsum clearer and lighter buflfy, less obscured with dusky 
hair-tippings. . 
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Eemarks , — The distinctive characters of this race are developed in 
greatest degree on the floor of the Colorado Desert from the vicinity 
of Palm Springs southeast over the delta of the Colorado River. An 
extreme example, no. 7407, from Silsbee, Imperial County, is capucine 
buff on the dorsum with scarcely a trace of dusky over-wash, and is 
thus strikingly different in color tone from the usual type of merriami 
even from the western parts of the Mohave Desert. Then, too, in this 
selected specimen, the ventral tail stripe, the sole stripe, and the facial 
crescents are all gone ; the tail is left white save for a mere indication 
of the dorsal stripe near the base and for about 50 millimeters of the 
tuft and crest which are cinnamon-drab. The white up the sides of 
the body, behind and below the ear, above and behind the eye, and 
on the cheeks is also more extensive than in merriami. 

However, as set forth under rnerriami, individual and geographic 
variation both lead from this extreme manifestation to the opposite 
one of relatively dark coloration as well as larger size. A series of 
sindolus from Mecca contains examples as dark as the average of 
merriami from Victorville, on the Mohave Desert. It is thus a matter 
of averages, only, which can be employed in determining locality 
representations. Some of these examples, from the California side 
of the lower Colorado River, are so exactly between the opposite 
extremes of sindolns and merriami that they cannot be allocated with 
one or the other save by arbitrary action. 

A curious individual variant is a specimen from Mecca (no. 1081) 
with a circular white spot some 5 millimeters in diameter in the center 
of the forehead. 

Dipodomys similis, of Rhoads (18940-, p. 411), was based on nothing 
more than an individual variant of D, m, simiolus. I have examined 
the type (now no. 1617, Acad. Nat. Sci. Phila., female adult, skin and 
skull in good condition, taken by R. B. Herron at ‘‘White Water, 
Cal.,’’ October 24, 1893). Specimens are at hand from the exact 
type locality of sivmLiSy Whitewater, Riverside County, and these aver- 
age in all respects the same as a series from Palm Springs, the type 
locality of simiolm. It is to be noted that some of the measurements 
given by Rhoads for his types are unlikely for any member of the 
merriaimi group. These, however, were probably errors due to a slip 
of the pen or of proof-reading. 

Measurements . — Ten adult specimens, 5 males and 5 females, from 
Palm Springs, Riverside County, show average and extreme meas- 
urements, in millimeters, as follows: total length, 240 (226-258); 
tail vertebrae, 145 (137-157) ; hind foot, 37.5 (36-40) ; ear from 
crown, 10.5 (10-11) ; greatest length of skull, 35.4 (34.6-36.1) ; 
breadth of skull across bullae, 22.3 (21.6-22.8) ; spread of maxillary 
arches, 18.7 (18.1-19.1) ; greatest length of nasals, 12.9 (12.5-13.4) ; 
greatest width of rostrum near end, 3.0 (2.8-3.2) ; width of maxillary 
arch at middle, 4.8 (4.6-5.1). 

Weights for this subspecies are not available, but the average, by 
estimate based on body length, is doubtless slightly under that for 
merrumd, about 38 grams. 

Type locality .— Caliente [= Palm Springs, Riverside 
County], California. Type, female young-adult, skin and skull in 
good condition, collected by R. B. Herron, October 19, 1893 ; no. 1616, 
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Acad. Nat. Sci. Phil a. (Rhoads, 1894«., p. 410 ; also examined by writer 
May 18, 1921). 

Distribution area. — In general terms, the Colorado Desert. Ranges 
northwest as far as Cabezon, in San Gorgonio Pass; west as far as 
La Puerta and Vallecito, in eastern San Diego County; north, along 
the Colorado River nearly to the vicinity of Palo Verde; east to the 
Colorado River, and beyond in the vicinity of Yuma; south across the 
Mexican line. Altitudinal range, — 180 to 3500 feet. Life-zone, 
Lower Sonoran. (See map, fig. U.) 

The following localities in California are represented in the 
material examined, the number of specimens from each place being 
also indicated. Riverside Count}": near Cabezon, 7; Cabezon, 2 (1 
in coll. D. R. Dickey, 1 in coll. A. B. Howell) ; Whitewater, 12; Snow 
Creek at 1500 feet, near Whitewater, 10; Palm Springs, 26 (2 in 
D. R. Dickey coll., 7 in coll. A. B. Howell) ; Carrizo Creek, 3000 feet, 
Santa Rosa Mts., 3 ; Dos Palmos Spring, 3500 feet, Santa Rosa Mts., 
7; Coachella, 2 (in D. R. Dickey coll.) ; Thermal, 3 (in coll. A. B. 
Howell); Mecca, 70. Imperial County: Colorado River, opposite 
Cibola, 16 ; Colorado River, twenty miles north of Picacho, 17 ; Colo- 
rado River, eight miles east of Picacho, 12; Potholes, 5; Bard, 5 (in 
coll. A. B. Howell) ; (Colorado River near Pilot Knob, 19; Silsbee, 10; 
Coyote Well, 17; Salt (^reek, near Salton Sea, 4; Carrizo Creek, 10 
(5 in D. R. Dickey coll.) ; southwest side Salton Sea, 3; Salton Sea 
near New River, 4. San Diego County (extreme eastern) : Mountain 
Spring, 2; San Felipe Valley, 3; La Puerta, 9 (4 in D. R. Dickey 
coll.) ; Vallecito, 6. Total number of specimens examined, 284. 


Dipodomys merriami parvus Rhoads 
San Bernardino Kangaroo Rat 
(PI. 6, fig, 40; text-figs. B, V) 

Dipodomys parvus Bhoads (1894&, p. 70) [orig. descr.] ; and of some 
authors. 

Dipodomys mermami parvus, Merriam (1898, p. 31); and of most authors. 

Diagnosis. — Closely similar to D. merriamd merriami y but size 
averaging smaller (about 10 per cent by weight), pelage less silky, 
and coloration relatively gray-toned, usually avellaneous over-washed 
with dusky rather than strongly ochraceous; black markings of face 
and tail rather more emphasized ; bullae relatively less inflated. 

Comparisons. — Parvus differs sharply and constantly in color from 
its neighbor simialus, being very much darker and more grayish in 
tone. Yet theae two races are situated only 15 miles apart at the 
nearest approach of their ranges (Vallevista and Cabezon, respec- 
tively) . The color differences are less between parvus and merrmmi, 
since the latter averages darker than simiolus; but here dimensions are 
serviceable, as parvus averages decidedly smaller than merriami, par- 
ticularly as regards bullae. With mtratoides and exilis the external 
similarities are closer and separation consequently more diflScult. But 
certain cranial features are then diagnostic. These cases are discussed 
under their appropriate headings. 
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Mccmirements, — Ten adult and subadult specimens, 5 males and 
5 females, from the Pacific slopes of San Bernardino and Riverside 
counties, show average and extreme measurements, in millimeters, as 
follows: total length, 232 (220-243); tail vertebrae, 136 (123-147) ; 
hind foot, 36 (35-37) ; ear from crown, 10 [in each of but two speci- 
mens measured fresh] ; greatest length of skull, 34.5 (33.6-35.6) ; 
breadth of skull across bullae, 22.0 (21.6-22.7) ; spread of maxillary 
arches, 19.3 (18.2-20.0) ; greatest length of nasals, 12.9 (12.2-13.3) ; 
greatest width of rostrum near end, 3.0 (2.7-3.2) ; width of maxillary 
arch at middle, 5.1 (4.8-5.5). 

Weights, in grams, of two of the above specimens, taken near 
Colton, October 29, were as follows: male, 36.3; female, 35.6; aver- 
age, 36.0. 

Type locality, — San Bernardino [really Reche Canon, four miles 
southeast of Colton, according to R. B. Herron, interviewed by writer 
October 28, 1916], San Bernardino County, California. Type, skin 
and skull of adult female in good condition, collected by R. B. Herron, 
June 12, 1892; orig. no. 1213, coll. S. N. Rhoads (Rhoads, 18946, p. 
70) ; now no. 8213, Acad. Nat. Sci. Phila. (examined by writer May 18, 
1921). 

Distribution area, — The San Bernardino and San Jacinto valleys, 
on the Pacific slope of southern California in San Bernardino and 
Riverside counties. Northernmost station, Cajon Wash; southern- 
most, Vallevista. Altitudinal range, 1000 to 1800 feet. Life-zone, 
Lower Sonoran. (See map, fig. U.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. San 
Bernardino County: Cajon Wash, near San Bernardino, 12; Reche 
Canon, four miles southeast of Colton, 11. Riverside County: Jurupa 
Mountains, seven miles northwest of Riverside, 8; Vallevista, San 
Jacinto Valley, 10. Total number of specimens examined, 41. 


Dipodomys nitratoides nitratoides Merriam 
Tipton Kangaroo Rat 
(PL 2, fig. 8; pL 6, fig. 41; text-figs. B, U, V) 

Dipodomys merriaini nitratoides Merriam (1894, pp. 112-113) [orig, 
descr.] ;* and, in part at least, of authors generally. 

Diagnosis, — SimilM* to D, merriami merriamif but general size 
somewhat less, pelage coarser, less silky, and dorsal coloration slightly 
less brightly ochraceous ; dark markings at whisker bases blacker, and 
coalescing across bridge of nose to form a conspicuous double crescent 
or arietiform facial marking; dark tail stripes broader and as a rule 
blacker. Rostrum of skull decidedly shorter than in merriami and 
other races in the same group outside of the San Joaquin Valley, and 
angles on each side better defined, less obtuse; premaxillary tongues 
narrower and, as a result, base of rostrum decidedly narrower. 

Comparisons, — ^At first glance rdtratoides appears to differ scarcely 
at all from D, m, merriami; but closer scrutiny shows that there are 
excellent distinguishing characters. One practically unfailing feature 
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is external and hence easily ascertained when looked for: the dark 
dorsal and ventral tail stripes in nitratoides are broader than the 
white lateral tail stripes ; conversely, in merriami the white lateral tail 
stripes are always broader than even the dark dorsal one, and the 
dark ventral one is narrower yet or almost wanting. While cranially 
close to merriami in most respects, there is a positive difference in 
the narrowness of the rostrum ; in nitratoides the sides of the rostrum 
are more nearly parallel to one another, and the angle made by each 
side with the anterior margin of the adjacent maxillary arch is better 
defined, less obtuse (see fig. V). The nasals, and the rostrum itself, 
are distinctly shorter. These cranial differences are, in so far as 
material has been looked over, perfectly constant; hence the full 
specific status of nitratoides, as introduced into nomenclature here. 




Fig. V. 1, Dorsal view of forward part of the skull of Dipodomys merriami 
merriami, no. 27125, X 1^/^. 2, Dorsal view of forward part of skuU of 

Dipodomys nitratoides nitratoides, no. 14277, df X 1%. In the latter as com- 
pared with the former, note relatively short and narrow rostrum and narrow pre- 
maxillary tongues; also better defined, less obtuse angle on each side, as formed 
by side of rostrum and forward margin of maxillary arch. 

In external appearance nitratoides averages darker, less ashy, in 
color tone, than parvus, with heavier facial marking; but these two 
forms are so exceedingly similar that some skins cannot be distin- 
guished with certainty. The cranial feature, of short, narrow-based 
rostrum, in nitratoides, however, then serves unequivocally to separate 
it from parvus. This difference holds even in two-thirds grown young. 

Variations. — In the original description of nntratoides (Merriam, 
1894, p. 112) stress is laid upon the “fulvous” tone of coloration of 
the type series, and comparison is made with nitratus.** As shown 
elsewhere (p. 76) the peculiar color of ‘*nitratus** {=merrUmvi from 
areas of alkaline soil) is purely adventitious; so also is the “fulvous” 
color originally ascribed to nitratoides. A series of 43 topotypes of 
the latter form are at hand, taken April 25 to 29, 1911, these all show- 
ing more or less discoloration. A selected example (no. 14301) shows 
a dorsal tone approximating sayal brown; the dark areas on tail, and 
the soles of hind feet, are close to snuff brown. As compared with 
similarly ‘ ‘ alkalied ^ ^ merriami, these nitratoides are very much darker 
in tone of dark parts ; and, of course, the blackish facial marking and 
greater width of dark tail stripes also obtain, serving as features of 
diagnostic value. 
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Nitmtoides from localities with well-drained soil show little change 
in color tone from fall to spring, that is, from fresh to relatively worn 
condition. The quality of the pelage changes somewhat, becoming 
more hispid, using this term qualifiodly as pertaining to a kangaroo 
rat. Even in its freshest condition the pelage of nitratoidcs is not 
nearly so soft and silky to the touch as in nierriami. The young show 
these differences in about the same degree as do adults. 

Measurements. — Ten adult specimens, 5 males and 5 females, from 
Tipton, Tulare County, show average and extreme measurements, in 
millimeters, as follows: total length, 233 (220-253); tail vertebrae, 
139 (120-152) ; hind foot, 35 (33-37) ; ear [see below] ; greatest 
length of skull, 33.6 (32.4-34.7) ; breadth of skull across bullae, 21.9 
(21.4-22.4) ; spread of maxillar>^ arches, 18.7 (18.2-19.1) ; greatest 
length of nasals, 12.0 (11.3-12.5) ; greatest width of rostrum near 
end, 3.0 (2.8-3.2) ; width of maxillary arch at middle, 4.7 (4.1-5.0). 

Ear from crown, measured fresh, in 5 males and 5 females, from 
Earlimart, Tulare County: 9.8 (9-11). 

Weights, in grams, of 5 males and 5 females, adults and subadults, 
from Earlimart, taken May 16 to 20, were as follows: average, 36.6 
(28.0-43.2). 

Type locality . — Tipton [Tulare County], San Joaquin Valley, 
California (Merriam, 1894, p. 112). Type collected by Clark P. 
Streator, June 25, 1893; now no. 54674, Biol. Surv. coll., U. S. 
National Museum (Lyon and Osgood, 1909, p. 58). 

Distribution arm. — The floor of the southeastern (upper) side and 
end of the San Joaquin Valley, from Tipton, Tulare County, south 
to Caliente Wash, Kern County, and west to north side of Buena Vista 
Lake. Altitudinal range, 250 to 600 feet. Life-zone, Lower Sonoran. 
(See map, fig. U.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Tulare 
County : Tipton, 43 ; Earlimart, 29. Kern County : eight miles north- 
east of Bakersfield, 15; Bakersfield, 1 (in coll. D. R. Dickey) ; Caliente 
Creek wash at 600 feet, 17 ; twelve miles south-southwest of Bakers- 
field, 1 ; three miles north of Buena Vista Lake, 5 (in coll. D. R. 
Dickey) . Total number of specimens examined, 111. 


Dipodomys nitratoides exilis Merriam 
Fresno Kangaroo Rat 
(PL 6, fig. 43; text-figs. S, U) 

Dipodomys merriami exilis Merriam (1894, p, 113) [orig. descr.] ; and of 
authors generally. 

Diagwsis. — ^Most similar to nitratoides in general characters, but 
size decidedly smaller (hind foot only 33 or 34 mm. long). Tone of 
coloration darker than in nitratoides; dorsum close to snuff brown, 
obscured by dusky hair tippings medially ; light areas on sides of head 
more reduced and overwash^ with dusky; dark facial markings 
heavier. 
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Remarks, — ExiUs is the smallest Dipodomys known, as w6ll as the 
smallest member of the mefriami j?roup. A glance at the ear, hind 
foot, or skull is usually sufficient to make identity of any specimen 
certain. ExiUs is also the darkest colored member of its group ; the 
general tone approaches snuif brown in fresh pelage, and the facial 
markings are notably heavy. Because of the general small size of the 
animal, the skull looks particularly light. The bullae are much smaller 
than in nitratoides even, and the rostrum is much shorter, though the 
relative proportions are probably about the same. 

Mcasurcmenis . — Four adult and subadult specimens, three males 
and one female, from Fresno, show average and extreme measure- 
ments, in millimeters, as follows: total length, 216 (211-226); tail 
vertebrae, 128 (126-128) ; hind foot, 33 (33-34) ; ear from crown, 
8.5 (8-9) [estimate, based on dry specimens] ; greatest length of skull, 
31.3 (30.7-^2.7) ; breadth of skull across bullae, 20.2 (20.0-20.6) ; 
spread of maxillary arches, 17.4 (16.3-18.4) ; greatest length of nasals, 
10.8 (10.2-11.4) ; greatest width of rostrum near end, 2.8 (2.7-3.0) ; 
width of maxillary arch at middle, 4.3 (4.1-4.5). 

Merriam (1894, p. 113) gives the average measurements of 20 
specimens from the type locality as : total length, 227 ; tail vertebrae, 
135.5 ; hind foot, 34. 

Weights are not available for this race; but figuring from body 
length, on the basis of known weights in other species and subspecies, 
exilis weighs on an average about 34 grams. 

Type locality. — Fresno, San Joacjuin Valley, California (Merriam, 
1894, p. 113). TjTie collected by Vernon Bailey, September 23, 1891; 


34843 

now no. Surv. coll., U. S. National Museum (Lyon and 


Osgood, 1909, p. 57). 

Distrihntio^i area . — So far as now known, only a small portion of 
the east side of the San Joaquin Valley north of Tulare Lake, in the 
immediate vicinity of Fresno. Altitude of Fresno district, about 300 
feet. Life-zone, Lower Sonoran. (See map, fig. U.) 

Only 4 specimens of this subspecies have been examined by the 
writer, these taken by Clark P. Streator at Fresno in April, 1898. 
Much recent effort to get fresh examples has failed, and it is now 
thought likely that the race is extinct as a result of the close cultivation 
of the territory it formerly occupied. • 


Dipodomys nitratoides brevinasus Grinnell 
Short-nosed Kangaroo Eat 
(PL 6, fig. 42; text -figs. S, U) 

Dipodomys merrxami brevinasus Grinnell (1920, p. 179) [orig. descr.]. 

Diagnosis . — Like nitratoides in characters of skull, except for 
greater inflation of mastoid bullae and hence greater mastoid width. 
In color, slightly paler, more oehraceous, than in mtratoidcs and much 
paler than in exilis, averaging close to merriami; but differs from 
merriemd in more extended dark facial and tail markings. Size much 
larger than in exilis. 



86 


Ufwversity of Calif orma Puilicatiom in Zoology [Vol.24 


Renmrks, — Btevimsus probably owes the relative paleness of its 
color tone to the aridity of its habitat. This lies in the rain-shadow 
of the coast ranges of mountains which form the western rim of the 
San Joaquin Valley. Nitratoides and exilis, of the eastern side of the 
San Joaquin Valley, are both darker in tone. Certain examples of 
hrevinasiis from McKittrick are palest of all, and these differ externally 
from average mernami only in duskier ear, better defined facial mark- 
ing, and wider dark tail stripes. 

The greater mastoid inflation in brevinasus as compared with nitra- 
toides and exiUs brings a narrowing of the interparietal and supra- 
occipital; also the greater projection backwards of the mastoid bullae 
means a deepening of the ‘^occipital notch between them, as shown 
when viewed dorsdly. These are good characters for the separation 
of series, though individual variation leads to difficulty in allocating 
occasional specimens. The shortness and basal narrowness of the 
rostrum is at least as extreme in hrevinams as in mtratoides, so that 
skulls are readily distinguishable from those of merriami and sub- 
species. 

Measurements , — Ten adult specimens, 5 males and 5 females, from 
western Fresno County (near Mendota and nineteen miles southwest 
of Mendota), show average and extreme measurements, in millimeters, 
as follows : total length, 237 (221-252) ; tail vertebrae, 135 (125-145) ; 
hind foot, 35.4 (35-37) ; ear from crown, 10.8 (10-12) ; greatest length 
of skull, 34.4 (33.8-35.0) ; breadth of skull across bullae, 22.5 (22.0- 
23.2); spread of maxillary arches, 19.2 (18.9-19.7); greatest length 
of nasals, 12.1 (11.8-12.6) ; greatest width of rostrum near end, 3.0 
(2.8-n3.0) ; width of maxillary arch at middle, 4.7 (4.5-5.0). 

Weights, in grams, of the above ten specimens, which were taken 
from June 16 to 30, were as follows: average, 43.9 (39.6-52.6). 

Type locality , — Hayes Station, near B. M. 503, 19 miles southwest 
of Mendota, Fresno County, California (Grinnell, 1920, p. 179). Type 
collected by Richard Hunt, June 30, 1918; now no. 28634, Mus. Vert. 
Zool. 

Distribution a/rea , — The floor of the west side of the San Joaquin 
Valley, from near the mouth of Panoche Creek, in western Fresno 
County, south to near mouth of San Bmigdio Creek, in southwestern 
Kem County. Altitudinal range, 175 to 600 feet. Life-zone, Lower 
Sonoran. (See mAp, %. U.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Fresno 
County (western side): Mendota, 15; nineteen miles southwest of 
Mendota (near mouth of Panoche Creek), 16. Kern County: Mc- 
Kittrick, 25; near Wheeler Ridge at 600 feet, 2; near mouth of San 
Emigdio Creek at 450 to 600 feet, 7. Total number of specimens 
examined, 65. 
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Dipodomys agilis agilis Gambel 
Qambel Kangaroo Eat 
(PI. 5, fig. 30; pi. 6, fig. 44; text-figs. I, Q, B, S, W) 

Dipodomya agilis Gambel (1848, pp. 77-78) [orig. descr.] ; and, in part at 
least, of various authors. 

D[ipodomy8]. Wagneri LeConte (1853, p. 224) [orig. descr.]. 

Dipodomys philUpii [or phUlipsii\y Baird (1857, p. 413), part; and, in part, 
of some other authors. 

I)[ipodops]. agUis, Merriam (1890(i, p. 72) ; and of some authors. 

Pcrodipus agilis, Fitzinger (1867, p. 126) ; and, in part at least, of various 
authors. 

Crioeiodipus agilis, Trouessart (1897, p. 580), i)art. 

Pcrodipus agilis agilis. Miller (1912, p. 273) ; and of authors. 

Diagnosis . — A middle-sized, normally five-toed, rather narrow- 
faced kangaroo rat, of moderately dark type of coloration ; dorsal color 
tone dusky cinnamon-buff; facial double-crescent strongly developed, 
blackish ; dorsal and ventral blackish tail stripes, both of them, broader 
than intervening white stripes; tail dusky-ended; ear rather large 
(more than 13 mm. from crown), and blackish predominating in hair- 
ing. Skull with rather narrowly spreading and weakly angled max- 
illary arches; bullae of moderate inflation, and supra-occipital and 
interparietal rather broad. 

Prelmi'fiary note. — Dipodomys agilk agiUs is selected for rather 
fuller treatment than most others of the kangaroo rats of California 
so that it can be used as more or less of a standard with which to com- 
pare all the rest. This is done for the following reasons: As now 
restricted, it is the longest known and perhaps the best known of our 
species; because it inhabits a well-settled and readily accessible part 
of California, specimens are easily obtainable ; in fact, good series are 
already contdned in practically all the public and private collections 
of mammals in America ; it is normally a five-toed species ; in size it is 
just about midway between the extremes found in the genus ; in pro- 
portions of tail and hind foot it is practically* an average; although 
in size of ear it is above the average, and in depth of color it is darker 
than most species, it does not reach the extremes in these respects. 
In other words, ^Uis is a fairly typical kangaroo rat, taking all 
features into consideration. 

Pelage. — Long and silky, dense except on chin; longest on rump 
where the hairs reach a len^h of 19 millimeters ; on top of head the 
hairs are 9 mm. long, on belly 10, on chin 2.5. Whiskers abundant, 
grading as to length in a series down side of nose to upper lip where 
shortest at median line ; longest whiskers 67 mm. long and reaching 
back along sides of body fully halfway to base of tail ; supra-ocular 
and postocular vibrissae few and reaching a length of 20 and 19 mm., 
respectively. Ear lightly clothed with short hairs, 1 mm. or less in 
length, except at forward base where some longer ones partially con- 
ceal the rims of the pinna. Fore foot and toes clothed with hairs 



88 University of California PiMicatlons in Zoology [Vol. 24 

except on ventral surfaces of latter and on the opposible palmar 
tuberosity. Hind foot fully clothed with hairs 1 to 1.5 mm. long on 
upper surface and hinder part of sole; pelage somewhat longer on 
fore part of sole, and this pelage together with that on under side of 
toes tending to form a dense hairy pad. Pelage on basal two-thirds 
of tail short (1 to 1.5 mm.) and often so sparse as to allow the trans- 
verse scalation to show through ; longest hairs of terminal tuft about 
23 mm. long; a dorsal crest of elongated hairs is discernible forward 
from the tuft for about one-third the length of the tail vertebrae. 

Coloration . — Pelage of whole lower surface of body from under 
side of tip of nose to base of tail, including lining of cheek-pouehes, 
pure white; fore legs and feet entirely white; hind foot white, save 
for an abrupt blackish stripe on sole from heel to bases of toes ; inside 
of each thigh white, this white being continuous with that of belly 
and of upper side of hind foot; outer side of each thigh with a dark 
patch colored like back; this patch separated from adjacent dorsal 
area by a sharp band of white, the latter thus being continuous at 
either end with white of inside of thigh. Upper surface of body from 
tip of nose to base of tail and white thigh bands, continuously dusky 
cinnamon-buff, this color clearest along sides and most obscured by black 
subterminal intervals on the hairs on top of head and down middle 
of back from between shoulders to base of tail ; patches on outer sides 
of thighs like back, becoming blackish on outsides of ankles ; color of 
dark upper surface sharply demarked along sides against white of 
lower surface; pelage on back extensively slate-gray at base, that on 
lower portions of sides between fore and hind legs, white at ba.se; a 
blackish patch on each side of face at base of whiskers; a crescentic 
dusky bar from each of these two patches extends forward to join its 
fellow on top of nose; eyelids blackish; area between eye and black 
whisker patch, dull huffy white ; light spot above eye, dull buffy white ; 
hairs at hinder base of ear (for the most part concealed by the ear 
unless latter is lifted), silky white; a white spot at forward base of 
ear; ear dull blackish brown save for a whitish spot at tip of upper 
fold-over and a few white hairs on inner surface of pinna towards 
base ; longer whiskers blackish, shorter ones in series towards mouth 
whitish; tail sharply four-striped, the two white lateral stripes nar- 
rower than the blackish dorsal and ventral stripes; the black stripes 
are cut off from body color at base of tail by a complete ring of white ; 
all the stripes tend to become less well defined toward end of tail; 
hairs of terminal crest and tuft of tail dull brownish black (close to 
clove brown), becoming dull white at bases. 

Variati&n in coior.— After attaining adult estate, there is but one 
molt annually, in late summer and fall. Specimens at hand showing 
molt in progress range in date from July 11 to September 20. The 
molt begins on the head and progresses posteriorly. I am unable to 
see that any marked fading or change of color due to wear takes place 
from October to June, save that the dusky crest and terminal tuft 
of the tail' in some early summer specimens is noticeably pale, drab 
rather than blackish. It may be remarked here that over-stuffing of 
study skins, and consequent spreading of the pel^, changes the 
general tone of color on the dorsum ; the black subapical bands of the 
hairs and the slate-color of their basal two-thirds then tend more. to 
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show through the cinnamon-buff of the massed tippings. Fading may 
account in part for the whiter tone shown by the light cheek-patch 
and spot over eye, in some s{)ecimens. 

Juveniles, which are trapped abroad when they are yet only one- 
fourth grown, are like adults in pattern of coloration, but are grayer 
in tone on back; the mid-dorsal area from nose to base of tail is 
fuscous, seemingly due to dusky tippings to the hairs, which latter 
are only subterminally cinnamon-buff. Specimens at hand in juvenile 
pelage bear dates from May 24 to October 4. There is probably but 
one litter a year. 

There is some slight geographical variation locally within the 
range of the subspecies agilis» Thus, a series from Cajon Wash, near 
San Bernardino, is paler in general tone of coloration than the series 
from the near vicinity of Los Angeles. A series from Banning, River- 
side County, contains specimens which are almost as pale-colored as 
typical examples of the subspecies oahe zonae from farther over San 
Gorgonio Pass toward the desert; but the mean color tone of the 
Banning specimens seems to place them nearest to agiUs, and they are 
listed under this name. A series from Kenworthy, on the southern 
side of the San Jacinto Mountains, shows much variation in color, 
some examples approaching cabezome in relative paleness, some being 
nearer simulants. This series as a whole is here listed under agilis, 
although it affords satisfactory' evidence of intergradation between all 
three of these forms in that vicinity. 

Skull . — For definite knowledge of the chief features of the skull 
of agilis, tlie student is referred to the accompanying illustrations. 
The outstanding characters of the skull of agilis as compared with 
that of many other species of kangaroo rats arc as follows: relative 
narrowness of cranium, narrow spread of maxillary arches, lesser 
width and weaker posterior angulation of maxillary arch, lesser in- 
flation of bullae, and broadness of interparietal and supra-occipital. 
Some of these characters are given accurate expression in the measure- 
ments. 

A series of skulls from any one locality shows individual variations 
which with scanty material might be misleading. There is more and 
less inflation of the bullae, and more and less narrow spread of maxil- 
lary arches. The range of variation in some respects is indicated in 
the measurements given later. It is the mass ^effect that will serve 
best in diagnosis between closely related forms, not individual speci- 
mens. 

Age obviously accounts for some of the variation in a series. Young 
adults as compared with old adults have, as a rule, relatively smaller 
'bullae, an appearance of elevation in the fronto-parietal region (in 
other words, the brain case bulges dorsally), and the lateral outlines 
of the frontal are straighter and more convergent anteriorly. It is 
significant, however, to observe that when skulls of different species 
of similar age are compared, the specific differences are found to be 
nearly or quite as conspicuous in the young even half-grown as in 
the adult. 

When series of skulls from different localities are compared, slight 
average differences are sometimes apparent. For instance, a series 
of agiUs from Reche Canon, near Colton, shows greater inflation of 
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the bullae than a series from the vicinity of Los Angeles. This may 
be considered a geographic tendency toward the condition in the sub- 
species simuUms, of San Diego County, where greater size of bullae 
is one of the characteristic features. 

The two sexes in all the kangaroo rats, if of the same age, appear 
to be practically identical as regards both size and proportions of 
the skull. 

Toes , — ^As regards the toes, four individuals out of the 239 speci- 
mens of agiUs examined show departure from the normal condition 
in which the claw on the first digit although small is easy to see on 
both hind feet. Three of these specimens were trapped in San Fer- 
nando Valley, Los Angeles County, by H. S. Swarth. No. 9494 is an 
immature female, taken October 30, 1903, and shows no trace of a 
first claw on either hind foot; a slight swelling under the shrunken 
skin of the left foot might indicate the presence there of the rudi- 
ment of a digit. No. 9496 is an adult female, also taken October 30, 
1903, and presents a normal first claw and digit on the left hind foot, 
but the right hind foot shows no trace of claw and no sure external 
evidence even of any phalanges representing a first digit. No. 9497, 
an adult male taken November 1, 1903, is in exactly the same condition 
as no. 9496. 

These three specimens, in which either one or both first hind claws 
,are missing, were, curiously, all taken in the same trap-line. In all 
perceived characters they are otherwise quite identical with the rest 
of the series of agiUs obtained in the same vicinity. 

In a specimen of agUis from another locality (no. 2612, male adult, 
from Eeche Canon near Colton), the first claw is missing on the right 
hind foot, though present in average condition on the left hind foot. 

Measurements , — Ten selected adult specimens, 5 males and 5 
females, from the lower San Fernando Valley and vicinity of Pasa- 
dena, in Los Angeles County, show averages and extremes, in milli- 
meters, as follows: total len^h, 293 (270-815); tail vertebrae, 179 
(162-197) ; hind foot, 43 (41-^6) ; greatest length of skull, 39.5 (37.5- 
40.5) ; breadth of skull across bullae, 24.1 (23.3-24.8) ; spread of 
maxillary arches, 21.1 (20.0-22.0) ; greatest length of nasals, 14.3 
(13.2-15.0) ; greatest width of rostrum near end, 4.1 (3.4-4.4) ; width 
of maxillary arch at middle, 4.9 (4.7-5.3). 

Ten specimens, 5 males and 5 females, from Reche Canon, near 
Colton, in San Bernardino County, give: ear from crown, 13.4 (13- 
14) ; weight, in grams, 56,1 (45.2-74.8), 

The disposal of the name wagneri , — The original description of 
*^D[ipodomfys], Wagnori^^ (Le Conte, 1853, p. 224) pertains wholly 
to external features and contains nothing really diagnostic of any one 
species of kangaroo rat. But the type is still extant (no. 148, in the 
mammal collection of the Philadelphia Academy), and certain points 
in the description show that this is the type, with no doubt whatsoever. 
Through the kindness of Dr. Stone, the writer has had the type in his 
possession for study and has also been privileged to remove the skull. 
It is probable that the specimen, within recent years unmounted by 
Dr. Stone, was originally preserved in alcohol, for the skin was found 
to be unseparated from the forward part of the skull. Moreover, the 
white portions of the pelage are changed to dull yellowish and the 
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blackish and dusky parts to brown, as a likely result of both soaking 
in some fluid and long exposure to light. 

The specimen is of an adillt animal, and, as remarked by LeConte, 
most of the tail is wanting. The skull proves to be in remarkably good 
condition, considering its history, only the extreme basal portion 
having been destroyed for the removal of the brains. The great rela- 
tive width of both of the dark tail stripes shows that the specimen 
cannot belong to any of our desert species of Dipodomys. This feature, 
plus the large ear (about 13.5 mm.), plus the extent of dark sole stripe 
and dusky on the ankles, plus the presence of a distinct first claw 
on each hind foot, places it in the agiUs series. And the narrow-faced 
style of skull with weak-angled maxillary arches and moderately 
inflated mastoid bullae brings it down to D. a. <igilis. Indeed the 
skull is a practical duplicate, in size as well as proportions, of selected 
examples of <igilis from Los Angeles County, whence the specimen 
was therefore likely obtained. The original label bears the inscrip- 
tion '‘James Reid S Carolina.’^ As pointed out by Coues (1875, 
p. 326, footnote), this probably merely indicates the donor and his 
resideiice. At any rate that locality is impossible; and there is no 
better designation of the source of the specimen forthcoming from the 
literature or from the records at the Philadelphia Academy. The 
name wagneri is thus to be disposed of as a synonym of agilis, the 
latter being of earlier date. By the way, LeConte evidently named 
this supposed new species after Johann Andreas Wagner, 1797-1861, 
one-time professor of zoology at the University of Munich, and author 
of numerous papers on mammals which were appearing about the 
time of LeConte ’s own activity in systematic zoologv. (See Palmer, 
1904, p, 709.) 

Type loeality. — “The Pueblo do los Angeles, Upper California’^ 
(Gambel, 1848, p. 78) ; a specimen (no. 9490, Mus. Vert. Zool) from 
north end of Vermont Avenue near Griffith Park, suburbs of Los 
Angeles, may be considered a practical topotype. Collector of type, 
William Gambel; original type specimen “lost” (Gambel, 1848, p. 78, 
under Califomictis^^), 

Distribution area, — Southern California, almost altogether on its 
Pacific slope, from northern Santa Barbara County southeast through 
Ventura, Los Angeles and Orange counties into western San Bernar- 
dino and western Riverside counties as far as. the San Bernardino 
and San Jacinto mountains. Altitudinal range, close to sea level 
up to 7500 feet. Life-zone, chiefly Upper Sonoran, but extends locally 
up into Transition and down into Lower Sonoran. (See map, fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Santa 
Barbara County: Schoolhouse Caiion, 2500 feet, in Cuyama Valley, 1. 
Ventura County : Matilija, 19. Los Angeles County : Elizabeth Lake, 
3400 feet, 1 ; San Francisquito Caiion, 2500 feet, 3 ; Boquet Canon, 
1 (in coll. A. B. Howell) ; vicinity of San Fernando, 14; near Lanker- 
shim (= Toluca), 30 (in coll. J. E. Law) ; Los Angeles (near north 
end Vermont Avenue), 1; vicinity of Pasadena, 18; Monrovia, 12 (in 
coll. Calif. Acad. Sci.) ; San Gabriel River bottom near El Monte, 12; 
San Gabriel River wash near Azusa, 4; Glendora, 2; Covina, 3 (in 
coll. A. B. Howell). San Bernardino County: San Bernardino Moun- 
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tains at 7500 feet, north base of Sugarloaf Mountain, 3; Grapeland, 
7 (4 in coll. A. B. Howell) ; Cajon Wash at 1100 feet, near San Ber- 
nardino, 11 ; San Bernardino, 6 (in coll. D. R. Dickey) ; Reche Canon, 
near Colton, 31. Riverside County : Jurupa Mountains at 1100 feet, 
seven miles northwest of Riverside, 4; Alessandro Valley, 1600 feet, 



Fig. W. Map showing stations of occurrence in California of kangaroo rats 
of the agiLis and miorops groups, as established by specimens examined by the 
author. Assumed general range of each form within the state outlined. 


seven miles southeast of Riverside, 5; two miles west of Moreno, 3; 
Winchester, 13 (in D. R. Dickey coll.); near Banning, 6; Schain^s 
Ranch, 4900 feet, San Jacinto Mountains, 6; KenworUiy, 4500 feet, 
San Jacinto Mountains, 16. Orange County: Santa Ana Canon, 400 
feet, fifteen miles northwest of Santa Ana, 6 ;*mouth of Trabuco Canon 
at 1500 feet, 1. Total number of specimens examined, 239. 
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Dipodomys agilis simulans (Merriam) 

Dulzura Kangaroo Rat 
(PI. 5, fig. 31; text-figs. S, W) 

Dipodom/ys agilis, LeConte (1853, p. 224), part; and, in part at least, of 
some other authors. 

Perodipus streaton simvZana Merriam (1904, p. 144) [orig. descr.], part; 
and, in part at least, of certain other authors. 

Dipodomys calif ornums, Elliot (1907, p. 325), part. 

Perodipus agiUs, Elliot (1907, p. 327), part; and, in part at least, of some 
other authors. 

Perodipus simvlans simulans, Miller (1912, p. 276). 

Perodipus agilis agilis, Grinnell (1913, p. 335), part. 

Diagnosis. — Closely similar to Z>. agilis agiUs, differing in slightly 
smaller size, darker general coloration, and in somewhat larger bullae ; 
color of dorsum dusky pinkish cinnamon rather than dusky cinnamon- 
buff ; facial dark markings heavier and ear blacker ; breadth of skull 
across bullae (as an index of bullar inflation) averaging 24.7 instead 
of 24.1. 

Comparisons. — ^As far as I am able to discern, simulam differs 
from agilis only slightly and inconstantly, in smaller size, in greater 
inflation of bullae, and in darker coloration. The latter feature can 
be seen to consist in more cinnamon tone of body color, in reduction 
of white or pale markings, and in increase of black or dark markings. 
In comparing considerable series of the two forms, from well within 
their respective ranges, it is easy to distinguish them in mass; but 
it is equally easy to pick out individuals here and there which are 
equivocal in characters. Moreover, the series of specimens (listed 
under agilis) from the southwestern slopes of the San Jacinto Moun- 
tains averages nearly between agilis and simukms. Intergradation 
thus takes place through both individual and geographic variation, 
and the trinomial form of designation should be employed. 

Simvlans was originally compared (Merriam, 1904, p. 144) with 
streatori (= heermamvi) because of its size and its similar dark tone 
of coloration; but the narrow-faced skull of the former, altogether 
agiUs-like, shows its relationship with ** streatori*^ to be remote. 

Variations. — ^As intimated above, individual specimens even from 
within the metropolis of simulam are at hand which are seemingly 
identical with specimens from the metropolis of agilis; the differences 
are average. On the other hand, the darkest specimen of simulans 
(no. 5194, from Escondido, August 25, 1904) is conspicuously differ- 
ent from even the darkest available agilis; the dorsum is deeply cin- 
namon tinged, the ears are almost solidly black, and the whisker 
patches are joined together over the bridge of the nose into a con- 
tinuously and solidly black arietiform figure almost as bold as in 
morroensis. 

As regards bullae, examples of simvlans showing an extreme of 
inflation in these cranial parts are easily distinguishable from any 
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typical agilis. Not only is the aggregate volume of the bullae in such 
specimens appreciably greater, but the bullae protrude farther back- 
wards leaving a deeper occipital sulcus between them; the supra- 
occipital and interparietal are narrower also. 

' Toes, — Simulam is normally five-toed. Merriam (1904, p. 144) 
states that *^some specimens (about 1 in 10) of this subspecies . . . 
'*4ack the hallux or the hallux has no claw.’' One such specimen 
(no. 36297, U. S. Biol. Surv. coll.) is at hand, ttie first claw being 
absent on both hind feet. This is the only one which happens to be 
so characterized out of the 61 specimens of simulams examined by the 
writer. 


Measurements, — Ten adult and subadult specimens, 6 males and 4 
females, from the type locality of simulans, Dulzura, show average 
and extreme measurements, in millimeters, as follows: total length, 
285 (265-295) ; tail vertebrae, 173 (155-185) ; hind foot, 42 (40-44) ; 
ear [see paragraph below] ; greatest length of skull, 38.8 (38.2-39.9) ; 
breadth of skull across bullae, 24.7 (23.9-25.4) ; spread of maxillary 
arches, 20.3 (19.4r-21.8) ; greatest length of nasals, 13.9 (13.6-14.3) ; 
greatest width of rostrum near end, 3.8 (3.3-4.1) ; width of maxillary 
arch at middle, 4.7 (4.1-5.0). 

No ear measurements from fresh specimens, taken in accordance 
with the method here used, are available. But comparisons based 
upon dried specimens indicate that the ear of simnlms averages a 
trifle smaller than in agilis, namely about 13.0. Neither are weights 
available for simulans; but figuring from relative length of body on 
the basis of known weights in other species and subspecies, this form 
weighs on an average about 61 grams. 

Type looaUty, — Dulzura, San Diego County, California (Merriam, 
1904, p. 144). Type collected by C. H. Marsh, November 24, 1891; 


now no. 


33105 

45103’ 


Biol. Surv. coll., U. S. National Museum (Lyon and 


Osgood, 1909, p. 62). 

Distribution arm, — The Pacific slope of San Diego County, prob- 
ably extending south into Lower California. Altitudinal range, from 
sea level up to 3000 feet. Life-zone, Upper Sonoran, ranging locally 
down into Lower Sonoran. (See map, fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. San 
Diego County r Bonsall, 6 (in D. R. Dickey coll.) ; Escondido, 4 (1 
in D. R. Dickey coll.) ; San Pasqual Valley, 2 (1 in coll. Stanford 
Univ., 1 in D. R. Dickey coll.) ; El Cajon, 1 (in D. R. Dickey coll.) ; 
Witch Creek, 2 (1 in coll. Stanford Univ.) ; Santa Ysabel, 1 (in coll. 
Stanford Univ.) ; San Diego, 4 (1 in coll. Stanford Univ., 2 in D. R. 
Dickey coll.); Chula Vista, 2; near mouth of Tiajuana River, 14; 
Dulzura, 25 (7 in U. S. BioL Surv. coll., 7 in D. R. Dickey coll., 2 in 
coll. Stanford Univ., 6 in coll. A. B. Howell). Total number of 
specimens examined, 61. 
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Dipodomys agilis cabezonae (Merriam) 

Cabezon Kangaroo Rat 
(PI. 5, fig. 32; text-figs. I, 8, W) 

‘ Perodiptis oahesonae Merriam (1904, p. 144) [orig. descr.]. 

Pcrodtpus agilis, Elliot (1907, p. 327), part. 

Pcrodxpibs agilis agtlts, Grinnell (1913, p. 335), part; and, in part, of some 
other authors. 

Diagnosis. — Similar to D. agilis agilis, but differing in paler tone 
of coloration, reduction of dark markings, average smaller size, and, 
on an average, slightly larger bullae. Tone of color dorsally, light 
pinkish cinnamon, but faintly overcast with dusky; nose not black, 
only weakly dusky; whisker patches only dusky, not dead black; 
cheeks white, but faintly tinged with buffy; ears dull drab in general 
tone; ventral tail stripe narrower than in agilis, becoming obsolete 
posteriorly in many specimens, leaving the tail whiter towards the 
end ; ankles and soles of hind feet, dusky instead of black. 

Comparisons. — Cahczonae and simulaiis appear to me to be prac- 
tically identical in size, proportions, and characters of skull. But in 
coloration the palest examples of cahczome are strikingly different 
from the average of simiclans. In San Diego County, these two forms 
are known to exist within 30 miles of each other; and the material at 
hand indicates intergradation through both individual and geographic 
variation, the latter farther to the northward, in the San Jacinto 
region. 1 am unable to distinguish most examples of cabezonae from 
the type locality, Cabezon, from specimens collected at Jacumba, in 
extreme eastern San Diego County. Some old individuals from 
Jacumba have bigger bullae than shown in the Cabezon lot. But the 
material at hand from the latter locality is mostly either quite young 
or only subadult; and when compared with selected specimens of 
agilis, as well as of simtilaiis of similar age, I am unable to find any 
more than subspecific differences. 

Measvrc^nents. — Ten selected adult and subadult specimens, 7 
males and 3 females, from Cabezon, Riverside County, and Jacumba, 
San Diego County, show average and extreme measurements, in milli- 
meters, as follows: total length, 283 (267-303); tail vertebrae, 171 
(158-187) ; hind foot, 43 (40-45) ; greatest length of skull, 39.5 (38.3- 
41.3) ; breadth of skull across bullae, 24.5 (23.0-25.9) ; spread of 
maxillary arches, 20.8 (19.9-22.2) ; greatest length of nasals, 14.2 
(13.2-14.9) ; greatest width of rostrum near end, 4.0 (3.6^.2) ; width 
of maxillary arch at middle, 4.8 (4.3-5.3). 

No ear measurements taken according to the method used in the 
present paper are available for cabezonae. But comparisons of dry 
specimens indicate that the ear of this race is practically identical in 
average (13.4) and extreme dimensions with agilis and simulcms. 
Weights dso are not available for cabezonae; but an estimate based 
on body length shows a probable average weight for cabezonae of 
61 grams. 
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Type locality, — Cabezon, Colorado Desert [in San Gorgonio Pass, 
Riverside County], California (Merriam, 1904, p. 144). Type col- 
lected by C. P. Streator, May 31, 1893; now no. 54055, Biol. Surv. 
coll., U. S. National Museum (Lyon and Osgood, 1909, p. 59). 

Distribution area, — The desert slopes of the coastal mountains of 
southern California, from Cabezon, Riverside County, south through 
eastern San Diego County to, and probably beyond, the Mexican line. 
Altitudinal range, 1700-3500 feet. Life-zone, Upper Sonoran and 
upper edge of Lower Sonoran. (See map, fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. River- 
side County: Cabezon, 1700 feet, 10 (5 in coll. U. S. Biol. Surv., 4 in 
coll. A. B. Howell) ; near Dos Palmos Spring, on Carrizo Creek, 3000- 
3500 feet, Santa Rosa Mountains, 2. San Diego County: Warner 
Ranch and Warner Pass, 3000 feet, 6 (1 in coll. U. S. Biol. Surv.) ; 
Grapevine Spring, 1; San Felipe Valley, 2500 feet, 2 (1 in coll. U. S. 
Biol. Surv.) ; Banner, 2700 feet, 1 ; La Puerta Valley, 1 ; Jacumba, 11 ; 
Mountain Spring, 2. Total number of specimens examined, 36. 


Dipodomys agilis perplexus (Merriam) 

Walker Basin Kangaroo Rat 
(PL 5, fig. 29; text-figa I, S, W) 

Dipodomys phUUpsif Coues (1877, pp. 538, 540), part (f). 

D[ipodomys], agUiSy True (1886, p. 413), part. 

Perodipus agilis, EUiot (1904, p. 304), part; and, in part, of some other 
authors. 

Perodipus streaiori, Elliot (1907, p. 329), part (f). 

Perodipus perplexus Merriam (1907, p. 79) [orig. descr,]. 

Diagnosis, — Similar to D, agilis agilis, but differing in larger size, 
notably larger ear, and slightly paler coloration ; skull of same general 
proportions but larger, more heavily built, this especially with regard 
to incisors, breadth across frontal region of brain-case, and size of 
both tympanic and mastoid bullae. The latter protrude farther 
posteriorly. Breadth of skull across bullae 25.1, instead of 24.1 (in 
agilis) ; ear from crown, close to 15.4 instead of 13.4. 

Comparisons, — The large ear is the best external feature for dis- 
tinguishment of perplexus from most other kangaroo rats. Indeed, 
it is only exceeded or*even equalled by elephamtimis, samctiluciae, and 
vemistus. The slightly paler coloration of perplexus as compared 
with agilis resolves itself into a trifie less of dusky obscuration, 
especially along the sides, and a paling of the facial areas ; the whisker 
and nose patches are not so deeply or extensively black, and the cheek 
(area between eye and whisker patch) is paler — almost pure white 
in some' specimens. This general paleness of color is not, however, 
carried to the degree shown in the extreme of cabezonae; it becomes 
of real service in comparison with simukms, and with the forms to 
the northward, elephantinus, sanctUudae, and venustus. 
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Variations , — Specimens from the head of Piru Creek, in Ventura 
County, although this points is less than twenty miles from Matilija, 
in the same county, where quite typical agilis is represented, are 
unequivocally perplexns. Yet these two forms are so similar in their 
main features that intergradation through individual variation be- 
comes easily apparent in other material examined. Intergradation, 
however, with sancUludae, which might be expected to occur toward 
the northwest, is not shown by any material available. In both color- 
ation and cranial features there is a decided gap between perplexns 
and sanoiiludvae. 

Measurements , — Ten adult specimens, 5 males and 5 females, from 
Walker Basin and vicinity, in Kern County, and Mount Pinos and 
vicinity, in Ventura County, give average and extreme measurements, 
in millimeters, as follows: total length, 303 (284-319) ; tail vertebrae, 
184 (174-197) ; hind foot, 44.2 (43-46) ; greatest length of skull, 41.0 
(40.0-41.7) ; breadth of skull across bullae, 25.1 (24.6-25.5) ; spread 
of maxillarj^ arches, 22.4 (21.6-23.4) ; greatest length of nasals, 15.3 
(15.0-15.8) ; greatest width of rostrum near end, 4.3 (4.0-4.5) ; width 
of maxillary arch at middle, 4.9 (4.6-5.2). 

No properly taken ear measurements are available for this species. 
But comparisons and figures based upon dry specimens show the 
probable average measurement of ‘^ear from erown^’ to be 15.4. 
Weights are available for two adult females taken near Tehachapi 
June 2 and 3 (1920) ; they are, in grams, 70.2 and 76.7 ; average, 73.5. 

Tgpt locality . — Walker Basin, Kem County, California (Merriam, 
1907, p. 79). Type collected by Vernon Bailey, July 15, 1891; 


29261 
now no. ^ 13 ^ 


, Biol. Surv. coll., U. S. National Museum (Lyon and 


Osgood, 1909, p. 61). 

Distribution area . — The mountain ranges and included valleys 
lying around the southern end of the San Joaquin Valley. Recorded 
from Trout Creek, toward head of South Fork of Kern River, in 
Tulare County, southwest through the Tehachapi and Tejon country 
to head of Piru Creek, in Ventura County* Altitudinal range, 2400 
to 6500 feet. Life-zone, Upper Sonoran. (See map, fig. W.) 

The following localities are represented in the material examined, 
the numl>er of specimens from each place being also indicated. Tulare 
County : Trout Crt^k, 6000 feet. Sierra Nevada, 6. Kern County : Fay 
Creek, 4100 feet, 2; Kern River at Bodfish, 2400 feet, 5; Rip Rap 
Mine, Piute Mountains, 2 ; Walker Basin, 3300 feet, 7 ; one and one- 
half miles north of Tehachapi, 2. Ventura County: Cuddy Canon, 
4400 feet, 1 ; south side Mount Pinos, 5500-6500 feet, 10 ; head of Piru 
Creek, 5000 feet, 3. Total number of specimens examined, 38. 
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Dipodomys venustus venustus (Merriam) 

Santa Cruz Kangaroo Rat 
(PL 5, fig. 33; text-figs. S, W) 

Dipodomys phUlipsii, Gray (1868, p. 200) : Var. Larger, darker, the colour 
more distinctly marked. '' * Found in dense thickets, Maccartysville 
[= Saratoga], Santa Clara county. It lives in the nests made by the 
Neotoma. Caught in traps during the night, baited with wheat ^ 
(Bridges).^* 

Terodipus venustus Merriam (1904, p. 142) [orig. descr.] ; and of most 
authors. 

Dipodomys califomicus, Stone (1904, p. 587) : Belmont, San Mateo County, 
f Specimen reexamined by Dr. Stone, according to letter of July 27, 
1912, to present writer, and diagnosed as veimstus.] 

Dipodomys venustus, Grinnell (1919b, p. 204). 

Diagnosis, — A. rather large sized, five-toed, rather narrow-faced 
kangaroo rat, of dark coloration; general tone of dorsum close to 
cinnamon-brown, paling to ochraceous-tawny on lower sides; ear 
large (averaging 15.5 mm. from crown) and blackish in color save 
for gray tip of fold-over. Similar to agiUs but darker, more deeply 
cinnamon with heavier dorsal over-wash of blackish, and facial dark 
markings bolder; ear much larger and tail longer; skull of narrow 
type as in agilis, but general size larger and rostrum proportionally 
longer (nasals averaging 15.6 mm. long instead of 14.3). 

Comparisons. — Vermstus is clearly related rather closely to agilis. 
Yet there is no bridging of the gap between these two forms, so far 
as present material shows, either through any intermediate race or 
by overlapping of characters in individuals. Venustus is much darker 
colored than agilis, and it is larger in all dimensions. In depth of 
color it is close to the darkest of all the kangaroo rats ; only morroensis 
exceeds it. The two crescentic black whisker patches are broad and 
the whole top of the nose is black where these meet; the hairing of 
the ear is black, save for a few white hairs on the inner surface of 
the pinna basally and for a very restricted gray patch at tip of fold- 
over. 

From morroensis and goldmani, venustus may be distinguished 
instantly by its very -much larger ear, as well as by size differences. 
As compared with oaUfornicus, which is nearly as dark colored, 
venustus shows larger ear, and dark tipped instead of white tipped 
tail. Then, of course, each of the three forms just named are of the 
broad-faced rather than narrow-faced type and so show altogether 
different cranial characters, Simulans is almost as dark as venustus, 
but is much smaller, especially as to ear. Perplexics approaches 
venusUis more closely in size, but it is very much paler, with dark 
markings relatively weakly developed. Samctiludae, though dark in 
color, does not show so deep a tinge of cinnamon-brown as venustus. 

As to skull, venustus has the bullae much smaller than in elephan- 
tinus, and somewhat smaller than in sanctiluciae — about equal to 
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perplexus. While the teeth are notably heavier than in agilis they do 
not reach the size shown ^ elepharitinus. In vetmstus, the ear, 
although so much larger than in agilis, is, yet, smaller than in elephan- 
tmus, and furthermore it is much darker in color, almost black, and 
with but a sparse sprinkling, at most, of white hairs on inner surface. 

In order of size of bullae, from small to large, we find this 
sequence : agilis, perplexus, venustns, sanctilucme, elephantinus, 
Venustus, in this respect, is not in the same position that it holds as 
regards geographical situation; its range is farthest north, but its 
bullae are smaller than in elephantiiivs and sanctilnciae, the ranges 
of which lie between it and agilis, the latter with smallest bullae of all. 

Measurements. — Eiglit adult specimens, 6 males and 2 females, 
from the vicinity of Santa Cruz and Stanford University, show aver- 
age and extreme measurements, in millimeters, as follows : total length, 
316 (306-332) ; tail vertebrae, 194 (184-203) ; hind foot, 46 (44.S- 
47.0) ; ear from crown, 15.5 [estimated, from dried specimens] ; great- 
est length of skull, 41.6 (41.0-42.0) breadth of skull across bullae, 
25.2 (24.2-26.0) ; spread of maxillary arches, 22.3 (21.6-22.9) ; great- 
est length of nasals, 15.6 (15.3-15.8) ; greatest width of rostrum near 
end, 4.4 (4.2-4.5) ; width of maxillap^ arch at middle, 5.3 (5.0-5.7). 

Weights are not available for this species; but an estimate based 
on body length shows a probable average weight of 80 grams. 

Type locality. — Santa Cruz, California (Merriam, 1904, p. 142). 
Type collected by G. B. Badger, March 12, 1893 ; now no. 51852, Biol. 
Surv. coll., U. S. National Museum (Lyon and Osgood, 1909, p. 62). 

Distribution area. — Chiefiy the Santa Cruz Mountain region, in 
other words the area south from San Francisco to Monterey Bay and 
lying west of the Santa Clara Valley and the south arm of San Fran- 
cisco Bay; but the race also occurs, east of the Santa Clara Valley, 
on Mount Hamilton, and southeast to northern end of Gabilan Range. 
Altitudinal range, from near sea level to at least 4000 feet. Life-zone, 
Upper Sonoran, entering the Transition locally. (See map, fig. W.) 

The following localities arc represented in the material examined, 
the number of specimens from each place being also indicated. San 
Mateo County: Jasper Ridge, near Stanford University, 5 (4 in coll. 
Stanford Univ.). Santa Clara County: Mount Hamilton, 1 (in coll. 
Stanford Univ.). Santa Cruz County: near Santa Cruz, 26 (22 in 
Biol. Surv. coll.). Monterey County: Fremojit Peak, in north end 
Gabilan Range, 5 (Biol. Surv. coll.). Total number of specimens 
examined, 37« 


Dipodom3rs venustus sanctiluciae Grinnell 
Santa Lucia Mountain Kangaroo Rat 
(PI. 5, fig. 34; text -figs. R, S, W) 

Pcrodipus vtnusiusy Merriam (1904, p. 140), part (Santa Lucia Peak); 

aiiO, in part at least, of some other authors. 

DipodomifS mnctiluoiae Grinnell (1919&, pp. 204-205) forig. deser.]. 

Diagnosis. — Similar to D. venustus venustus, from which it differs 
in slightly paler, less deeply cinnamon, dorsal coloration, and in 
definitely greater inflation of mastoid bullae. 
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Comparisons. — SancUlnciae is decidedly nearer to venustus than 
to any other form of Dvpodomys^ and the differences between these two 
races are such as to require close inspection. The paler color tone 
becomes apparent on comparison of series, when the sides in par- 
ticular are seen to be paler, nearer ochraceous-buff than ochraceous- 
tawny; the light areas on cheek and between eye and ear are paler, 
grayish rather than strongly buffy; and there are more of the rather 
long white hairs on inner surface of pinna. The greater inflation of 
the mastoid bullae of smctilxu^iae as compared with the condition in 
vermstus is the best character. It is subject to measurement in one 
way by applying the calipers diagonally from postero-intemal ‘‘cor- 
ner’^ to antero-external ‘^corner’’; an average example of sanctiluciae 
(no. 14444) gives 16.3 mm.; of veniisius (no. 3485), 15.3 mm. Of 
course “breadth of skull across bullae’’ is also an index of bullar 
inflation. 

From eJephanthms, sanctiluciae differs markedly in smaller size 
throughout, in darker coloraticui (especially about the head, where 
the cheeks are not nearly so white, the ears are blacker, and the facial 
arietiform marking is bolder), and in weaker incisors, narrower 
rostrum at end, smaller bullae, and broader interparietal and supra- 
occipital. 

Of the more southern members of the agilis group, perplexus 
approaches sanctiluciae nearest in size, especially as regards ear. But 
sanctiluciae, still, shows decidedly greater measurements ; also as com- 
pared with perplex us f the tone of coloration is much darker, and the 
bullae are much larger. There is a decided gap between the two. If 
a series of intergrades could be found over appropriately intervening 
territory between perplexus and sanctiluciae, not at all a remote pos- 
sibility, then the latter, and also venustus, would be best treated as a 
subspecies of agilis. 

Measurements. — Six adult specimens, 2 males and 4 females, from 
Santa Margarita and Jolon, show average and extreme measurements, 
in millimeters, as follows: total length, 302 (293-315) ; tail vertebrae, 
181 (175-190) ; hind foot, 45 (44r-46) ; ear from crown, 16 [in each 
of two specimens accurately measured fresh] ; greatest length of skull, 
41.9 (41.3-42.5) ; breadth of skull across bullae, 25.4 (24.9-26.0) ; 
spread of maxillary arches, 22.0 (21.4^23.0) ; greatest length of nasals, 
15.6 (15.1-16.1) ; greatest width of rostrum near end, 4.2 (4.0-4.4) ; 
width of maxillary arch at middle, 5.1 (4.8-5.3). 

Weight, in grams, of two adults, male and female,, from Jolon, 
taken October 21 : 82.0, 87.7 (average, 84.8). 

Type locality. — Hillside, covered with chaparral and digger pines, 
one mile southwest of Jolon, Monterey County, California (Grinnell, 
19195, p. 204). Type collected by J. Grinnell, October 21, 1918; now 
no. 29023, Mus. Vert. Zool. 

Distribution area. — The Santa Lucia Mountain region, namely the 
mountainous area of west-central California lying between the Salinas 
VaJley and the seacoast, and between Monterey Bay and San Luis 
Obispo. Altitudinal range, 900 to 5900 feet. Life-zone, Upper 
Sonoran, entering the Transition locally. (See map, fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. San 
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Luis Obispo County: Santa Margarita, 4. Monterey County: near 
Jolon, 2; Chalk Peak, 3000 feet, 8; Santa Lucia Peak, 5900 feet, 10 
(8 in Biol. Surv. coll.). Total number of specimens examined, 24. 


Dipodomys elephantinus (Grinnell) 

Elephant-eared Kangaroo Rat 
(PL 5, fig. 37; text-figs. I, K, S, W) 

Perodipus elephantinus Grinnell (1919a, p. 43) [orig. descr.]. 

Diagnosis, — large sized, very large eared, long-tailed, five-toed 
kangaroo rat, of moderately dark tone of coloration (near cinnamon- 
buff). Skull with very large auditory and ma.stoid bullae, and narrow 
supra-occipital and interparietal ; rostrum heavy and with nasals flar- 
ing at ends; maxillary arches relatively narrow and with postero- 
external angle weakly developed (about as in agilis) ; incisors rela- 
tively heavy. 

Comparisons. — Elephantinus is a member of the agilis group, 
extreme in the direction of general size and of degree of inflation 
of the bullae. Indeed, it is larger than any other species of kangaroo 
rat in California excepting ingcns and desrrti. In great size of ear, 
elephantinus exceeds these two as well as all other species; only per- 
plexus, venustus, and sanctduciae approach it closely in this regard. 
The tail is heavily tufted and crested, to an extreme, again, in the 
agiUs group. In tone and pattern of coloration, clephautinus is dis- 
tinctly paler and less heavily marked than venustus, slightly less so 
than sanctil uciae ; it approaches perplexus very closely, save that the 
cheek is whiter, less huffy, and there is much more white between the 
ear and the eye. A notable feature is the presence in elephantinus 
of numerous rather long (2 to 2.5 mm.) white hairs on the inner 
surface of the pinna. These are represented in sanctiluciae and 
venustus, but in lessening numbers, resj)eetively. The ventral dark 
tail stripe is narrower than in lunustus, and the terminal tuft and 
crest is grayer basally. 

In general shape of skull, and narrow spread and weak angulation 
of maxillary arches, elephantinus clearly allies itself with agilis. But 
there are sharp distinctions in other respects — heavy incisors, large 
bullae, appressed supra-occipital and interparietal, and broad as well 
as long rostrum, with nasals flaring at ends. In some of these respects 
venustus and sanctiluciae approach nearer to elephantinus, suggesting 
that the latter is just one of a series of recently evolved races. Indeed, 
intergradation may yet be found to take place to the north along the 
Gabilan Range whereby elephantinus will merge geographically with 
venustus. One character, however, is, in so far as available material 
indicates, unique and perfectly constant. In all adults the nasals flare 
at their ends, so that a notable constriction appears in the rostrum 
just in front of where the premaxillaries turn downward to envelop 
the incisors. This feature of flaring nasals alone sets off elephantinus 
from all other species of Dipodomys. The “greatest width of rostrum 
near end^’ in elephamiinus (averaging 4.9 mm.) is exceeded by that 
measurement in no other species and is equalled, even, only in ingens. 
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Young of elephanivn/as do not show the extreme cranial characters 
of adults; the bullae are relatively smaller, the supra-occipital and 
interparietal broader, and the rostrum weaker and not swollen at 
end. In coloration the young are grayer than adults, especially down 
the back. Half -grown elephant inm are distinguishable externally 
from venustus and sancHluciac of corresponding age by much grayer 
rather than dusky hued ear, and by less slaty black about the face. 

Mecosurenients, — Ten selected adult specimens, 5 males and 5 
females, from the vicinity of Cook, San Benito County, show average 
and extreme measurements, in millimeters, as follows: total length, 
324 (305-336) ; tail vertebrae, 197 (183-210) ; hind foot, 46.8 (44- 
50) ; ear from crown, 17.4 (16-18) ; greatest length of skull, 43.0 
(41.7-43.9) ; breadth of skull across biUlae, 26.3 (25.5-26.8) ; spread 
of maxillary arches, 23.0 (22.1-23.7) ; greatest length of nasals, 15.7 
(14.9-16.4) ; greatest width of rostrum near end, 4.9 (4.7-5.3) ; width 
of maxillary arch at middle, 5.2 (4.8-5.8). 

Weight, in grams, of the same ten specimens, all taken July 8 to 
21: 85.2 (79.4-90.7). 

Type locality, — Cook P. 0., Bear Valley, San Benito County, Cali- 
fornia (Grinnell, 1919a, p. 43). Type collected by Halsted G. White, 
July 9, 1918; now no. 28511, Mus. Vert. Zool. 

Distribution area. — The chaparral-covered slopes of the southern 
part of the Gabilan Range, in the vicinity of the Pinnacles, in San 
Benito and Monterey counties. Altitude of occurrence so far as yet 
known, about 1300 feet. Life-zone, Upper Sonoran. (See map, 
fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. San 
Benito County: Cook P.O., Bear Valley, 1300 feet, 27; ‘'Bear Val- 
ley,’^ 4 (in Biol. Surv. coll). Monterey County: Stonewall Creek at 
1300 feet, six miles northeast of Soledad, 5. Total number of speci- 
mens examined, 36. 


Dipodomys microps (Merriam) 

Small-faced Kangaroo Rat 
(PI. 5, fig, 36; text-figs. I, R, S, W) 

Perodipus panammUmiSf Elliot (1904, p. 305), "part. 

Perodipus microps Merriam (1904, p. 145) [orig. descr.] ; and of most 
authors. 

Perodipus microps microps, Miller (1912, p. 274) ; and of some authors. 

Diagnosis. — small sized, five-toed, very narrow-faced kangaroo 
rat, of pale buffy coloration, and with dark markings reduced and 
white markings correspondingly extended ; ear small ; skull with very 
narrow, constricted, and weakly angled maxillary arches ; nasals nar- 
row ; incisors not strongly in-curved. 

Comparisons. — Microps is sharply set off by the combination of 
characters given above from any other kangaroo rat known. Even 
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its nearest relative, levipes, is specifically distinct, by reason of the 
decidedly larger size and darker coloration of the latter and its much 
more inflated bullae (fully double the volume of those in microps). 

Microps is closely similar externally to monoensis, with which it 
occurs in the upper end of Owens Valley. Indeed, individual skins 
have proved practically impossible to tell apart. But cranially there 
are plenty of absolutely diagnostic characters, as follows : Microps, in 
comparison with mmioemis, has very much narrower and less promi- 
nently angled maxillary arches, much narrower nasals and narrower 
rostrum as a whole, narrower interparietal and supra-occipital, and 
straighter, less strongly in-curved, incisors. 

From rnerriami, which is of about the same size and general 
external appearance, and which occurs on common ground with it in 
the lower portion of Owens Valley and around Victorville, microps 
differs outwardly in having a heavier, broader hind foot, a first toe 
and claw on hind foot, a thicker tail (shown l)est in freshly captured 
specimens), a smaller, dusky-haired ear, and a usually paler tone 
of coloration. As to skull, in comparison with morriami, microps has 
shorter and narrower nasals, much narrower, less prominently angled 
and less widely spreading maxillary arches, smaller mastoid bullae, 
broader interparietal and supra-occipital, and heavier, less in-curved, 
incisors. 

Meamircments, — T(*n selected adult specimens, 5 males and 5 
females, from the vicinity of Lone Pine and Olancha, give average 
and extreme measurements, in millimeters, as follows: total length, 
261 (244-278) ; tail vertebrae, 150 (140-168) ; hind foot, 41 (38-43) ; 
ear from crown, 10 (9-12) ; greatest length of skidl, 35.2 (34.4-36.5) ; 
breadth of skull across bullae, 22.4 (21.5-23.0) ; spread of maxillary 
arches, 18.9 (18.3-19,5) ; greatest length of nasals, 12.3 (11.9-12.7) ; 
greatest width of rostrum near end, 3.4 (3. 3-3.6) ; width of maxillary 
arch at middle, 3,4 (3.0-3.7). 

Weight, in grams, of three examph*s (2 males, 1 female), taken 
at Olancha, April 3 to 5: 63.5 (61.1-65.0). 

Type locality . — Lone Pine, Owens Valley, Inyo County, Califor- 
nia (Merriam, 1904, p. 145). Type collected by E. W. Nelson, Decem- 


ber 22, 1890 ; now no. 


25288 

32701^ 


Biol. Surv. coll., U. S. National Museum 


(Lyon and Osgood, 1909, p. 60). 

Distribution area . — Owens Valley north from Olancha nearly to 
Benton, Mono County; also the Mohave Desert in the vicinity of 
Victorville, San Bernardino County. Altitudinal range, 2700-7700 
feet. Life-zone, Lower Sonoran; reaches into lower edge of ITpper 
Sonoran locally. (See map, fig. W.) 

The following localities are represented in the material examined, 
the number of specimens from each place being also indicated. Mono 
County: McKeever [= Taylor] Ranch, 5200-5500 feet, two miles 
south of Benton Station, 3. Inyo County : Silver Canon \ near Laws] 
at 5100 feet, 1 ; mouth of Silver Canon, 4800-4900 feet, 3 ; Mazourka 
Canon, 7700 feet, Inyo Mountains, 1 ; vicinity of Lone Pine, 3700 feet, 
20; Olancha, 3650 feet, 3. San Bernardino County: Victorville, 2700 
feet, 7. Total number of specimens examined, 38. 
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Dipodomys levipeg (Merriam) 

Light-footed Kangaroo Rat 
(PI. 5, fig. 35; text-figs. I, Q, B, 8, W) 

Perodipus panamintinus, Elliot (1904, p. 305), part. 

Perodipus rmcrops levipes Merriam (1904, p. 145) [orig. descr.] ; and of 
authors generally. 

Perodipus levipes, Grinnell (1919a, p. 47). 

Diagnosis. — middle sized, five-toed, very narrow-faced kangaroo 
rat, of dusky tone of coloration and with dark facial and other mark- 
ings well developed; car small and with much white showing forth 
behind it; skull with very narrow, constricted, and weakly angled 
maxillary arches ; bullae greatly inflated, and interparietal and supra- 
occipital narrowed; incisors relatively short and not markedly in- 
curved. 

Descriptive notes. — In fresh fall pelage, the dorsal coloration is 
dull cinamon-buff with much dusky tipping to hairs and the bases 
of the hairs extensively dark gull gray. On the lower sides the bases 
of the cinnamon ended hairs are light gull gray, not pure white, as 
is the case in mohxwensis for instance ; the line of dorso- ventral color 
demarcation along the sides is thus notably abrupt and striking for 
a desert species. The ear is deeply dusky save for a gray patch on 
the end of the fold-over, and the white post-auricular patch which 
the ear is too small to cover up, consequently shows forth with great 
brilliance. The eyelids are rather heavily dusky, and the whisker 
patches are blackish with a connecting bridge of dusky between the 
two across the tip of the nose. The ankles and sole stripes are black- 
ish. The blackish dorsal and ventral tail stripes are each of them 
wider than the intervening lateral white stripes. The hairs forming 
the tail tuft are light grayish at base, dusky ended. The white hip 
stripes are narrower than in other desert species. 

Skins taken in spring are more ochraceous-toned than above 
described, owing to fading and wear; but the dark areas remain the 
same; the cheek, area between eye and ear, and spot above eye aie 
less overwashed with dusky and are thus lighter, even whitish. Half- 
grown young are rather deeply grayish toned, but otherwise similar 
to adults, save for the usual proportional features accompanying 
immaturity. 

Comparisons. — Levipes agrees with microps in important features 
of the cranium, namely, in the extreme narrowness of the facial 
elements and in the relatively straight rather than strongly in-curved 
shape of the incisors as viewed from the side. There are also external 
features in common — small ear, rather short and thick tail with dusky 
hued tuft, and broad hind foot with (in all specimens examined) a 
first digit and claw. For these reasons the two species seem best looked 
upon as properly falling together to constitute the ‘‘microps group/' 

Yet there are decided differences between levipes and microps, so 
great and constant as to warrant their recognition as altogether dis- 
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tinct species. External differences consist in the larger size and 
darker coloration of levipes, with the dark facial markings conspicuous 
and the blackish tail stripes broader than the intervening white ones 
(this latter feature the reverse of the usual condition in microps), 
Cranially, levipes shows, besides decidedly larger size, very much 
greater size of mastoid bullae, fully twice the volume of those in 
microps, and the interparietal and supra-occipital are narrower, in 
some specimens almost completely ‘‘pinched out.’’ Indeed, in general 
app^earance, -the skull of levipes is almost a miniature of that of deserti. 

In the northern end of the Panamint Mountains, in Inyo County, 
levipes and panamintinus are near neighbors; in fact they live in 
adjacent life-zones. These two species are similar in their rather 
dark type of coloration, as well as in most other external features; 
but levipes is distinctly the smaller, has a decidedly smaller ear, and 
much silky white (hairs of the post-auricular white patch) shows 
behind, above, and below the rim of the ear. This latter proved to be 
an excellent field character ; specimens in the traps were quickly recog- 
nizable by this feature. The silky white hairs appear to be actually 
longer in levipes; also in panamint inns the larger ear tends to cover 
up the post-auricular white patch, whatever the extent of the latter. 

Prom mohavetisis, which has been found to occur with it in the 
vicinity of Olancha, southern end of Owens Lake, levipes differs exter- 
nally in smaller size, somewhat smaller ear, and duller, less brightly 
ochraceous tone of coloration, as also by the conspicuous post-auricular 
white patches just alluded to. Panammtimis and mohavensis are 
both, of course, of the strongly “broad-faced’^ category of Dipodomys, 
so that skulls of levipes are instantly distinguishable on the basis of 
narrowly spreading, slender, and weakly angled maxillary arches. 

Toes , — Among the specimens of the microps group” no indi- 
vidual has been found showing loss or even notable small size of first 
claw on hind foot. Two specimens of levipes, on the other hand, do 
show remarkable development of that claw. No. 26951, male adult, 
from the Panamint Mountains, has this claw on the right foot pro- 
duced into a sickle-shaped structure with a chord over all of 3.3 milli- 
meters. No. 28451, male adult, from near Olancha, has the claw on 
the right hind foot similarly over-developed, with a chord of 2.9 mm. 

Measurements . — Ten adult and subadult specimens, 5 males and 5 
females, from head of Emigrant Canon (in Panamint Mountains) 
and vicinity of Darwin, give average and extreme measurements, in 
millimeters, as follows: total length, 276 (265-290); tail vertebrae, 
158 (150-173) ; hind foot, 42 (40-44) ; car from crown, 11 (10-12) ; 
greatest length of skull, 37.8 (36.7-38.9) ; breadth of skull across 
bullae, 24.0 (23.5-24.7) ; spread of maxillary arches, 19.9 (19.3-20.4) ; 
greatest length of nasals, 13,2 (12.6-13.5) ; greatest width of rostrum 
near end, 3.8 (3.5-4.0) ; width of maxillary arch at middle, 3.6 (3.2- 
3.8). 

Weight, in grams, of the same ten examples, three of which were 
taken September 28, and the rest May 26 to 28 and June 7 and 30: 
71.3 (57.3-81.1). 

Type locality , — “Perognathus Flat, Emigrant Gap” [=near 
B.M. 4899, two miles northwest of Harrisburg, on U.S.G.S. Ballarat 
Quadrangle, edition of March, 1913], Panamint Mountains, Inyo 
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County, California (Merriam, 1904, p. 145). Type collected by Ver- 

27176 

non Bailey, April 16, 1891; now no, coll., U. S. 

National MiLseum (Lyon and Os^rood, 1909, p. 60). 

Distribution area . — Territory of moderate altitude lying east of 
Owens Valley, and extending north into Nevada; westernmost station, 
Olancha, Inyo County; southernmost, head of Emigrant Canon, Pan- 
amint Mountains, Inyo County. Altitudinal range, 3600-5300 feet. 
Life-zone, Lower Sonoran in its upper portion. (See map, fig. W.) 

The following localities in California are represented in the 
material examined, the number of specimens from each place being 
also given. Inyo County : head of Emigrant Canon, 4900 feet, Pana- 
mint Mountains, 22; Lee Plat, 5200-5300 feet, 15 miles north of 
Darwin, 25 ; Lee Mine, 5200 feet, 12 miles north of Darwin, 1 ; Dar- 
win, 4800 feet, 5; near Olancha, 3600-3900 feet, 2. Total number 
of specimens examined, 55. 


Dipodomyg deserti Stej)hens 
Big Desert Kangaroo Rat 
(PI. 4, fig. 28; tezt-figa E, P, 8, X) 

Dipodomys deserti Stephens (1887, p. 42, pi. 5) [orig. doscr.] ; and of 
authors generally. 

Dipodomys deserti helleri Elliot (1903, p. 249) [orig. deser.] ; and of 
authors. 

Dipodomys deserti deserti, Miller (1912, p. 277). 

Diagnosis . — A very large, four-toed, very pale-colored kangaroo 
rat ; lio dark ventral tail Rtrii)e, but tail conspicuously white tipped ; 
no dark facial markings ; no dusky stripe on solo of hind foot. Skull 
of extreme narrow-faced type, and with enormously infiated bullae; 
supra-occipital and interparietal so extremely appress(*d in most speci- 
mens as to be eliminated from dorsal view by the swollen mastoid 
bullae. 

Pelage . — Remarkably long and silky even for a kangaroo rat. In 
complete fresh fall coat, typical hairs on rump, where longest, 24 
millimeters long; on top of head, 14 mm. long; on belly, 12; on chin, 
6. Longest of the vibrissae, 71 mm. long, and extending back along 
sides of body about two-fifths the distance from their bases to root 
of tail. Ear pretty well covered with fine hairs up to 3 mm. in 
length. Hairing of fore and hind feet about as in agiUs; soles and 
sides of hind toes more heavily haired, resulting in a condition recall- 
ing that of the hind foot of the snowshoe rabbit ; longest of these hairs, 
5 mm. long. Tail completely clothed with close set short hairs; length 
of those on basal half of tail, about 2^ mm. (length the same clear 
round, dorsally as ventrally) ; terminal tuft and crest moderately 
developed, the latter beginning about two-thirds distance from base to 
tip ; longest hairs of tuft, 31 mm. long. 

Coloration . — In adult, after completion of fall molt: pelage of 
whole lower surface of body from tip of nose to base of tail, also the 
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lining of cheek-pouch, cheek, large spot over eye, large patch around 
hinder and lower base of ear, fgre leg and foot, entire hind foot, stripe 
across thigh, and whole lower surface of tail clear to end, clean white. 
Upper surface of body from top of nose to base of tail, pale ochraceous- 
buff, delicately over- washed with dusky; demarcation along sides for- 
ward to lower level of eye, rather sharp; small patch on outer side 
of each thigh, separated by white stripe from color of dorsum, plain 
light buff, this color extending down on outside of leg and fading 
out just short of ankle; general color tone of ear like back; area 
between eye and base of ear, buffy white; eyelids dusky; fine long 
hairs above and behind eye dusky; whiskers mostly dusky, anterior- 
most shorter ones white ; a little pale buff extends down from top of 
nose to bases of whisker tufts, but there is otherwise no indication of 
the dusky or blackish facial markings so characteristic of most species 
of kangaroo rats. A sharp dorsal tail stripe, about as wide as one- 
fourth circumference of tail, same color as dorsum, but (as usual in 
kangaroo rats) not continuous with dorsum, being separated at base 
of tail by an interval of pure white; distally, at al>out two-thirds 
distance toward tip of tail, this dorsal tail stripe darkens to dusky 
drab, which color, however, stops abruptly about 25 millimeters from 
tip of longest hairs, leaving the end of the tail entirely pure white. 
Pelage down middle of back extensively gray basally, but that on sides 
just above line of dorsoventral color demarcation, pure white basally ; 
parting of the pelage on mid-dorsum shows the hairs to be light gull 
gray for the basal two-fifths of their length, then light neutral gray 
for three-tenths of their length, with the terminal three-tenths pale 
ochraceous-buff and the extreme tip faintly dusky. Hairs of dorsal 
tail stripe, white at bases, even those of dark subterminal interval. 
Some very fin(» dusky-ended hairs, longer than the rest, are to be 
detected along sides of body above demarcation line. 

Variaii<}ns. — Since there is but one molt in de^erti, just as with 
the other species, and that one is in the fall, as spring and summer 
come on, adventitious changes in the color and quality of the pelage 
become manifest. In nearly every summer specimen (the pelage then 
being most worn) more or less yellowing of the dorsal color tone is 
to be seen. In extreme cases, particularly of specimens from depres 
sions of the desert floor where the soil is strongly alkaline, the color 
of the whole dorsum is deep ochraceous-buff, while the dark dorsal 
tail stripe, the subterminal dark interval on the tail, and even the 
white tail-tip and the white foot-soles are tinged with the same color. 
So peculiar in color are such extreme examples that Elliot (1903, 
p. 249) was led to base a new name (hrlleri) upon them, with the t3T)e 
locality Keeler, on the east shore of Owens Lake. A large series of 
skins is now at hand from the immediate vicinity of Keeler, fortu- 
nately taken in fall as well as spring. The specimens taken in fall 
are mostly in fresh new pelage, exactly like others of the same season 
from many points in the general range of deserti; the spring specimens 
mostly show the extreme “alkalied’’ cast of color. One specimen 
(no. 27099) taken September 24 (1917) is in the midst of the fall 
molt ; the forward half of the body is in fresh deserti color of pelage ; 
then comes a broad band of old **helleri*^ color; then the rump is in 
fresh color again; on the top of the tail, the basal half is ‘*helleri/* 
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then comes a segment of deserti, then a small segment of ^^helleri,** 
then one of deserti, then one of ^*heUeri” ; and finally the tip is 
pure unsoiled white. Such a molting example is altogether convinc- 
ing of the adventitious nature of the ^^hellerP* type of coloration. 
The quality of the pelage in old worn condition is distinctly more 
harsh, less silky to the touch, than that in fresh condition. It may 
be further noted that quite as extreme examples of this type as those 
from Keeler are at hand from the northwestern arm of Death Valley 
and from the Amargosa Eiver Valley. 

The juvenal pelage of Dipodomys deserti is like that of the adult 
save that it is shorter and less dense, the tail especially being less 
heavily tufted. The dark interval toward the end of the tail is blacker, 
the white tip shorter, and in some specimens there is a distinct though 
very narrow dusky ventral tail stripe leading back about halfway from 
base of white terminal segment to base of tail, where it fades out. 
This last feature, appearing as it does only in the young, seems to 
signify a loss of it in the species secondarily by a process of encroach- 
ment of the white side-stripes, this latter process being consistent with 
the extreme paling of the general coloration. Only a rudiment, as 
it ^were, of ^e ventral tail stripe (present in all other species of 
kangaroo rats) is present in deserti; and this rudiment is shown 
irregularly and only in the young. 

Remarks . — Of all the kangaroo rats in California, Dipodomys 
deserti is the most distinct: it is set off farthest in aggregate char- 
acters from its nearest relative. And furthermore, in the writer’s 
judgment, it is the least generalized member of the genus, most special- 
ized in the direction in which the kangaroo rats seem to be evolving. 
The first digit on the hind foot is reduced to a mere vestige of the 
metatarsal; the bullar inflations reach a maximum development; the 
**face” of the skull is of the extreme narrow type; and the rostrum 
is slender. Heermamni might be selected as the opposite extreme, 
representing the most generalized or primitive manifestation in the 
genus. 

As compared with agilis and most other species, deserti differs in 
external appearance conspicuously in much greater size, relatively 
smaller ear, very pale coloration, lack of dusky facial markings, lack 
(in adult) of ventral tail stripe, lack of dusky stripe on sole of hind 
foot, and in presence of white tip to tail. 

Measurements . — Ten adult specimens, 5 males and 5 females, from 
Death Valley, Inyo County, show average and extreme measurements, 
in millimeters, as follows: total length, 342 (305-377) ; tail vertebrae, 
201 (180-215) ; hind foot, 53 (50-55) ; ear from crown, 13.5 (12-15) ; 
greatest length of skull, 45.6 {42.0-A7.1) ; breadth of skull across 
bullae, 30.7 (29.1-32.4) ; spread of maxillary arches, 23.6 (21.7-24.8) ; 
greatest len^h of nasals, 16.6 (15.3-17.9) ; greatest width of rostrum 
near end, 4.1 (3.7-4.5) ; width of maxillary arch at middle, 4.4 
(3.6-4.8). 

Weight, in grams, in the same ten specimens, which were taken 
from April 8 to April 19, was as follows: average, 103.3 (82.8-131.0). 

Type locality . — Mohave River bottcMn at ‘‘upper crossing” on old 
road from Cajon Pass to Rabbit Springs, 3 or 4 miles from, and 
opposite, Hesperia, San Bernardino County, California (P. Stephens, 
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in interview with writer, January 1, 1916). In June, 1919, the place 
was re- visited and found to be* occupied by an alfalfa field, with no 
signs of the species anywhere in the viemity (P. Stephens, in letter). 

IOOm V 

Type collected by PVank Stephens, June 29, 1886, now no. 225 ^^ 
U. S National Museum (Lyon and Osgood, 1909, p 57). 



Fur X Map showing stations of oceurrence in California of kangaroo rats 
of the deserti s^oup, and of ingens of the heermanm group, in both cases as 
established by specimens examined by the author. Assumed general range of 
each form within the state outlined. 


Distribution area (in California) .—The Colorado and Mohave 
desert regions, from the Mexiean line north to Death Vall^ and 
through Owens Valley on east side at least to Alvori^ Inyo County 
(Stephens, 1906, p. 156) , west on Colorado Desert to Bo^o Spring, 
in extern San Diego County, and to Palm Springs and Whitewater, 
Riverside Countv, and on Mohave Desert to vieinity of Hespena, San 
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Bernardino County, and Olancha, Tnyo County. Altitudinal range, 
— 200 to 3900 feet. Life-zone, Lower Sonoran. (See map, fig. X.) 

The following localities in California are represented in the 
material examined, the number of specimens from each place being 
also indicated. Inyo County: Triangle Spring, Death Valley, 5; Salt 
Creek, Death Valley, 2; Furnace Creek Ranch, Death Valley, 31; 
Kelley’s Well, Amargosa River, 3; Shoshone, 2; Keeler, 42; Olancha, 
4. San Bernardino County: Barstow, 3; Blj'the Junction, 1; Mohave 
River near Hesperia, 1 (topotype from coll. F. Stephens). Riverside 
County : Colorado River near Riverside Mountain, 1 ; Wliite water 
Station, 6; Palm Springs, 7; Coachella, 1 (in D. R. Dickey coll.); 
Mecca, 36. San Diego Countj": Borego Spring, 2 (in coll. Stanford 
Univ.). Imperial County: Colorado River near Pilot Knob, 8; 
Coyote Well, 3; Salt Creek, 2; Carrizo Creek, 2 (1 in 1). R. Dickey 
coll.). Total number of specimens examined from California, 162. 
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PLATE 2 

Faces of six species of the genus Dtpodomy& to show varying development of 
the ^ * arietifonn ^ ’ facial marking: 5, 2>. morroeums; 6, D. hcermanm joloneji^is; 
7, D, h, tul^erma; 8, I), mtraiotdes mtratovdca; 9, D. mtmami memo mi, 10, 
D, m. simtolus. All close to natural size. 
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PLATE 3 

Dorsal views of the skulls of Californian species of kangaroo rats. All natural 
size, that is, X 1. 

Fig. 11. Dxpodomya heermanni oaltfomtcua, no. 13680, Scott River, Sis- 
kiyou County; June 13, 1911. 

Fig. 12. Dvpodomya heermanni eximnuaf no. 18349, Marysville Buttes, Sut- 
ter County; August 5, 1912. 

Fig. 13. Dipodomya heermanni heermanni, no. 18408, $; Carbondale, Amador 
County; March 25, 1912. 

Fig. 14. Dipodomya heermanni herkeleyenais, no. 28770, 9 ; Berkeley, Alameda 
County; November 30, 1918. 

Fig. 15. Dipodomya heermanni duxoni, no. 23613, Lagrange, Stanislaus 
County; December 18, 1915, 

Fig. 16. Dipodomya heermanni tvXarenais, no. 28487, 9; Earlimart, Tulare 
County; May 20, 1918. 

Fig. 17. Dipodomya heermanni goldmam, no. 29373, c?; Seaside, Monterey 
County; January 31, 1919. 

Fig. 18. Dipodomya heermanni jolonenaia, no. 29102, (^, San Lucas, Monterey 
County; November 20, 1918, 

Fig, 19. Dipodomya heermanni awarihi, no. 14438, Carrizo Plain, San 
Liii]s Obispo County; May 25, 1911. 
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PLATE 4 

Dorsal views of the skulls of Californian species of kangaroo rats. All natural 
size, that is, X 1. 

Fig. 20. Dipodomys morroensiSf no. 29050, cf ; Morro, San Luis Obispo County ; 
September 27, 1918. 

Fig. 21. Dipodomys mohavensis, no. 28419, Mohave, Kern County; March 
13, 1918. 

Fig. 22. Dipodomys leuoogenySf no. 26932, c^; Benton, Mono County; Septem- 
ber 20, 1917. 

Fig. 23. Dipodomys stephensi, no. 2481, c^; Eiverside, Biverside County; Sep- 
teaiber 7, 190& 

Fig. 24. Dipodomys panamintinv>s, no. 26873, (^; Panamint Mountains, Inyo 
County; October 1, 1917. 

Pig. 25. Dipodomys ingens, no. 16671, Cuyama Valley, San Luis Obispo 
County, April 25, 1912. 

Pig. 26. Dipodomys ordii monoensis, no. 26997, c^; Benton, Mono County; 
September 19, 1917. 

Pig. 27. Dipodomys ordii oolvmbianus, no. 11240, $; Vinton, Plumas County; 
August 15, 1910. 

Pig. 28. Dipodomys deserti, no. 27055, c?; Death Valley, Inyo County; April 
8, 1917. 
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PLATE 5 

Dorsal ykwB of the skulls of Californian species of kangaroo rata All natural 
size, that is, X 1. 

Fig. 29. Dipodomya agUis perplexua, no. 5395, Mount Pinos, Ventura 
County; July 15, 1904. 

Fig. 30. Dipodomya agHia agiliSf no. 9495, $; San Fernando Valley, Los 
Angeles County; October 30, 1903. 

Fig. 31. Dipodomya agUta atmulana, no. 7361, cf ; Dulzura, San Diego County; 
34areh 8, 1909. 

Fig. 32. Dipodomya agilia cabeeotKie, no. 7384, $; Jacumba, San Diego 
County; March 21, 1909. 

•• Fig. 33. Dipodomya venuatua venuatua, no. 3678, cf; San Mateo County, near 
Stanford University; May 1, 1908. 

Fig. 34. Dipodomya venuatua aanctUudaCf no. 14445, (}; Santa Margarita, 
San Luis Obispo County; June 2, 1911. 

Pig. 35. Dipodomya levipea, no, 26949, ?; Panamint Mountains, Inyo County; 
May 28, 1917. 

Fig. 36. Dipodomya micropa, no. 27021, Lone Pine, Inyo County; June 
13, 1917. 

Pig. 37. Dipodomya elepltanttnua, no. 28524, J; Bear Valley, San Benito 
County; July 13, 1918. 
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PLATE 6 

Figs. 38-43. Dorsal views of the skulls of Californian species of kangaroo rats. 
All natural size, that is, X 1. 

Fig. 38. Dipodomys merriami simiolus, no. 23938, (J; Palm Springs, River- 
side County; February 3, 1916. 

Fig. 39. Dipodomyg merriami merriami, no. 27125, (^; Death Valley, Inyo 
County; April 4, 1917. 

Fig. 40. Dipodomys merriami parvus, no. 2540, c?; San Bernardino, San 
Bernardino County; October 2, 1908. 

Fig. 41. Dipodomys nitratoides nitratoides, no. 14277, c?; Tipton, Tulare 
County; April 26, 1911. 

-Fig. 42, Dipodomys nUraf aides hrevinasus, no. 28642, ; Mondota, Fresno 

County; June 16, 1918. 

Fig. 43. Dipodomys nitratoides exilis, no. 19065, c?; Fresno, Fresno County; 
April 22, 1898. 

Figs. 44-49. Posterior views of the skulls of Californian species of kangaroo 
rate. All X 1. 

Fig. 44. Dipodomys agilis agUis, no. 9495, $. 

Fig. 45. Dipodomys stephensi, no. 2481, 

Fig. 46. Dipodomys mohavensis, no. 28419, c?. 

Fig. 47. Dipodomys heermanni herheleyensis, no. 28770, J* 

Fig. 48. Dipodomys heermanni goldmani, no. 29373, 

Fig, 49. Dipodomys heermanni jolonensis, no. 29102, J*. 
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PLATE 7 

Fig 50. Dtpodom/ys heermannt duront, adult, no 23613, Lagrange, Stanu- 
Ians County; December 18, 1915; photograph from frei^ animal, before prepara- 
tion aa specimen; X %. 

Fig. 51. Dtpodomys heermaimt tularenats, subadult, no. 25171, Dunlap, 
Fresno County; September 28, 1916; photograph from freshly caught animal; 
X 

Fig. 52. J>tpodomys heermanM tuUirenns, $ juvenal, no. 28478 ; Caliente Creek 
^rash, Kem County; May 13, 1918, photograph from fresh animal, X 1. Although 
weighmg but 13.5 grazhs, and therefore less than one fifth adult weight, the mam 
generic features of external structure and coloration are in evidence. The tail, 
however, is relatively under-developed as to length and terminal hainng, and the 
feet are overdeveloped. 

These three photographs serve to show the more prominent external char- 
acters of the genus 'Dtpodomys, (See p. 10 ) 
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INTRODUCTION 

In years past the Museum of Vertebrate Zoology has conducted 
several expeditions to the coast of southeastern Alaska, covering in 
all a large part of that district, and one to Vancouver Island, British 
Columbia, nearby and of somewhat similar character.^ As one result 
of this field work the Museum has obtained a representative collection 
of the birds and mammals of this strongly characterized northwestern 
coast region of North America. Of the closely adjacent interior of 
British Columbia, however, the Museum contained no specimens 
whatever,. 

In a general way it has been understood that the faunas of the 
coast and of the interior are markedly different, that the boundary 
between the two is sharply defined, and that this boundary lies very 
near to the coast. It is obvious that collections could be made over a 
relatively limited area and still include a strip of country extending 
from the one region to the other. Such an expedition would supply 
series of specimens of species new to the Museum collections or but 
scantily represented therein, and would also provide valuable data 
regarding distribution, especially with respect to the behavior of animal 
forms at the margins of their habitats. 

The valley of the Stikine River seemed to satisfy all requirements. 
It crosses the boundary between the two faunal areas, and, piercing the 
formidable barrier of mountains that intervenes, affords a feasible 
route from one region to the other. Furthermore, we already had 
extensive series of birds and mammals from the country about the 
mouth of the river, to supplement whatever collections might be made 
farther up stream. Dr. J. A. Allen (1903) had published a report 
upon a collection of mammals from the upper Stikine region, made 
by A. J. Stone and M. P. Anderson, but this collection had been 
gathered to the eastward of the debatable strip that we especially 
desired to explore. 

The expedition thus outlined was made possible through the gen- 
erous provision by Miss Annie M. Alexander, founder of the Museum 
of Vertebrate Zoology, of a sufficient sum to defray the cost, this in 

1 Previous field work on the northwest coast has been prosecuted as follows : 
in 1906 on the Kenai Peninsula; in 1907 in the Sitkan district; in 1908 in the 
Prince VTilliam Sound region; in 1909 in the Sitkan district; and in 1910 on 
Vancouver Island. 
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addition to her regular yearly appropriation for the maintenance of 
the Museum. Miss Alexander had long been especially interested in 
the natural history of Alaska and British Columbia and had herself 
personally participated in previous field work carried on in those re- 
gions by this Museum. 

Our party consisted of two, the writer and Mr. Joseph Dixon, 
Economic Mammalogist of the Museum. Mr. Dixon collected most of 
the mammals and took entire charge of the photographic work, mak- 
ing this an important feature of the trip. He also supplied most of 
the notes regarding the nesting activities of various species of birds. 
The writer collected most of the birds, and worked with the mammals 
enough to enable him to better understand local conditions. The 
material collected consists of 534 mammals, 638 birds, 24 sets of birds’ 
eggs (mostly with nests), 70 am])hibians, 195 photographic negatives. 
The present report is concerned with the mammals and birds; the 
amphibians are not included. 

In treating the birds I have followed the nomenclature of the 
American Ornithologists’ Union Check-List (1910) and its supple- 
ments (1912, 1920), with some modifications. I have made no attempt 
to be ‘ ‘ up to date ’ ’ in the adoption of the scores of changes proposed 
of recent years, not yet acted upon by the Committee and regarding 
which I have no new facts to offer or upon which I cannot form an 
independent opinion. There are certain cases, however, dealing mostly 
with matters of ornithology rather than nomenclature, where the pre- 
sentation of new facts or a new point of view, or the conviction of 
the correctness of the course of some previous writer, at variance with 
the Check -List, impels me to the use of names not included in that 
standard. This, it seems to me, is proper. These changes are thus 
formally presented for consideration, but their, general adoption by 
others prior to action of the Committee is not expected, any more than 
I, myself, expect at once to adopt other changes regarding which I 
can have no personal knowledge. I have endeavored in every case at 
variance with the Check-List to indicate my reason for adopting the 
name in question. With mammals there is no such standard, and the 
opinion of the latest monographer of a group is usually accepted. 

My sincere acknowledgments are due to a number of institutions 
and individuals for aid of one sort or another. For the prosecution 
of the field work I was generously granted by the following authorities 
permission to collect specimens of birds and mammals*, the United 
States Biological Survey and the Dominion Parks Branch, ‘Department 
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of the Interior, Canada, for the taking of migratory birds ; the United 
States Department of Agriculture, for game mammals in Alaska ; the 
United States Department of Commerce, for fur-bearing mammals in 
Alaska; Mr. F. Kermode, Director of the Provincial Museum, Vic- 
toria British Columbia, for game and non-game birds and mammals in 
British Columbia. 

I am under obligations to the Bureau of Biological Survey of the 
United States Department of Agriculture, through its chief. Dr. E. W. 
Nelson, for the loan of specimens, for the identification of certain 
species, and for the determination of the contents of bird stomachs. 
In this connection particular mention should be made of the identifica- 
tion of^the shrews of the genera Sorex and Microsorcx by Dr. Hartley 
H. T. Jackson, who examined all my material except four specimens 
in alcohol; and of the examination of a considerable number of birds’ 
stomachs by Mr. Charles C. Sperry. 

Prom the Victoria Memorial Museum, Ottawa, through Mr. P. A. 
Taverner, and from the Provincial Museum, Victoria, British Columbia, 
through the director, Mr. F. Kermode, I received the loan of specimens 
of various species of birds. 

The plant names used in this report were supplied by Dr. F. J. 
Smiley, of the University of California Herbarium, based upon speci- 
mens collected on this expedition that have been deposited in the 
Herbarium. 

Advice and information was received from Mr. Ernest P. Walker, 
an employee of the United States Bureau of Fisheries who was sta- 
tioned at Wrangell, Alaska, at the time we were pursuing our field 
work in that region. Mr. Walker supplied data on certain species 
from the vicinity of Wrangell, and he has presented to the Museum 
of Vertebrate Zoology specimens of birds and mammals from the same 
region that are desirable additions to the Museum collection. 

I take pleasure in expressing my gratitude to Mr. W. H. Dodd, 
government agent at Telegraph Creek, for assistance and advice during 
our stay in the region over which he has jurisdiction. 
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Fig. A. Map of the lower Stikine Euer, British Columbia and Alaska, 
showing stations from which collecting was carried on by the 1919 expedition 
from the Museum of Vertebrate Zoology. 
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ITINEEARY AND DESCRIPTIONS OF LOCALITIES 

Prom Berkeley we proceeded directly to Telegraph Creek, the 
head of navigation on the Stikine River. There we made arrange- 
ments with the Barrington Transportation Company, whereby their 
river boat, running on fairly regular schedule, deposited us at various 
selected camp sites. Our collecting stations were carefully chosen, 
both with regard to their location on the river, and to the accessibility 
of stretches of surrounding territory. The last item is of importance 
in a wilderness as generally impenetrable as are the forests of the 
lower Stikine. 

Our itinerary, in detail, was as follows: left Berkeley, May 14; 
left Wrangell, Alaska, May 21 ; arrived Telegraph Creek, B. C., May 
23; The Junction, May 25 to June 6; Telegraph Creek, June 6 to 26; 
Glenora, June 27 to July 8; Doch-da-on Creek, July 8 to 26; Flood 
Glacier, July 26 to August 8; Great Glacier, August 8 to 16; Sergief 
Island, August 17 to September 7; Mitkof Island, August 26 to 29 ^ 
arrived Berkeley, September 15. 

TELEGEAPH CEEEK 

The town of Telegraph Creek is on the north bank of the Stikine 
River, about 130 miles from, and 540 feet above, tidewater (Brooks, 
1906, p. 49). It is about 160 miles from the general line of the coast 
at the mouth of the river, following the course of the stream; less 
than half that distance in an air line from the nearest point on the 
coast. Telegraph Creek, the stream, flowing from the north, empties 
into the river at this point. Near the town the river banks rise steeply 
on either side to a series of terraces beyond. At many points these 
enclosing walls are sheer cliffs of basaltic rock, several hundred feet 
high, with long steep taluses extending below, sometimes to the river ^s 
edge. Telegraph Creek, for the last mile or two of its course, flows 
along a narrow canon, the steep walls rising abruptly to the level 
terraces above. In its upper reaches it follows a canon the walls of 
which are not particularly steep. The stream has its source in a 
string of lakes at “the Summit, some twelve miles north of the point 
where it empties into the Stikine, at an altitude of about 2600 feet. 
The mountains rise to a much greater height on either side. About 
two miles northwest of the town of Telegraph Creek is Sawmill Lake, 
about a mile long. Four or flve miles farther west lies the much larger 
Alkali Lake. 
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In the Telegraph Creek region the principal feature of the vegeta- 
tion is the poplar woods. Poplars grow everywhere in the lowlands, 
sometimes in almost pure stffnds with but a sprinkling of other trees, 
and for miles in extent. In swampy places willow thickets form dense 
growths that are hard to penetrate. On some of the drier ridges 
these willows form open woods that are quite easy to traverse, com- 
posed of rather large trees, widely spaced and with little brush below. 
At some points there are stretches of dry, gravelly benches, with a 
sparse growth of small lodgepole pines {Pinus contorta) and here 
and there a few cottonwoods, birches, and poplars, with very little 
undergrowth and all together very park-like in appearance. 



Fig. B. Looking down the Stikine Eiver from a point about a mile below 
Telegraph Creek, just above the junction of the First South Fork. The Stikine 
today follows the same general course to the sea as it did before the present 
coastal ranges were elevated; the river valley was cut deeper and deeper during 
the slow uplift of the mountain barrier. In the Telegraph Creek region, here 
shown, the valley consists of a series of sharply defined terraces, rising step by 
step from the river to the bases of the mountains on either Side. These terraces 
presumably indicate the level of the river at different periods of its history. 
Photograph taken June 24, 1919. 

The valley on the north side of the river, extending west and south 
at least as far as Glenora, is relatively level with a few low hills and 
ridges here and there, stretching from the abrupt banks that border 
the river up to the higher mountains some miles to the northward. 
This rolling country is nearly all covered with forest of poplar, willow, 
cottonwood, and birch, and a few scattered pines. In places the woods 
are quite dense, sometimes fairly open ; some of the hills and ridges are 
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quite destitute of trees. There are occasional small lakes, and here 
and there marshes and small streams. 

On the drier slopes and ridges two species of juniper occur, Juni- 
perns communis var. sihimca and Jumperus horizontalis, both to be 
seen in abundance from the river bank up to the Summit. Both species 
grow as rather low, rounded bushes. On the higher mountain slopes 
are groves of spruce and balsam fir, extending downward in cool, 
shaded canons, as along Telegraph Creek, or occurring sometimes as 



Fjg C East end of Sawmill Lake, near Telegiaph CVcck Mammals that 
esf>efiall\ fieauent the grass and bushes about the shores of the lake are shrews 
{Sorfx pcr^onatus p(rsona1us and S obbiurun dbscurm)^ Drummond meadow mouse, 
and Stikiuc jumping mouse Birds that nest amid the same surroundings are 
the spotted sandpiper, alder flycatcher, rusty blackbird, rusty song sparrow, and 
Forbush sparrow The lesser yellowlegs was seen feeding about the shores of 
the lake, but apparently was not nesting there Grebes, loons, and ducks were 
seen daily upon the lake during June and probably were nesting Photograph 
taken June 20, 1919 

small, isolated clumps on some north-facing slope well down in the 
poplar forest 

Of low-growmg shrubbery, a conspicuous plant of the drier slopes 
is Shepkerdia canadensis (locally known as soapberry), which forms 
dense thickets of considerable extent. The berries are an important 
bird food. The wild cherry {Prunus demissa) was another noticeable 
plant, forming dense thickets along the banks of the stream near the 
town, the bushes from three to six feet high and, by the middle of 
June, a mass of white flowers. The service berry (Amelanchier 
florida) grows abundantly, forming bushes from four to ten feet high. 
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and also blooms before the middle of June. Wherever land had been 
cleared and allowed to go back to a wild state, there were dense growths 
of lupine. 

THE JUNCTION 

Years ago a road led from Glenora, skirting the base of the hills 
and joining the trail from Telegraph Creek at the Junction, four miles 
from the Stikine, up Telegraph Creek. The old road has long been 
in disuse, and most of it is now a poorly defined trail, used by moose 



Fig. D T\i>e of (ouiitry aeon in the lowlands of the Telegraph Creek region. 
The ten aces extending from the Stikine Ri\er northward to the mountains are 
covered mostly with poplar woods Here and theie clumps of spruce occur, with 
occasional gioves of lodgejiole pine. At the time this jihotogiaph was taken, 
May 26, 1919, and at the point shown, near the base of the hills, the poplars had 
not yet leaved out, though four miles to the westw'ard, near the river, the trees 
were green wnih foliage. Telegraph Creek, the stream, flows along the bottom 
of the narrow canon in the foreground. • 

This IS the habitat of moose, bear, and red squirrel, among mammals, of 
Hammond flycatcher, Cassiar juiico, robin, hermit thrush, and long tailed chick- 
adee, among birds. 

and other wild animals, but seldom by man. At the Junction there is a 
small meadow by the side of the stream, and there we camped. Just 
above this point the hills begin to rise rather abruptly. 

The Junction was our first collecting station. In some respects we 
would have done better to have stayed near the river, for though the 
distance was short and the altitude at the Junction but little higher, 
there was an appreciable difference in temperature between the two 
places, which was reflected in the plant life and in the birds. While 
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the air was warm on the Stikine, and most of the trees and bushes well 
leaved out, at the Junction the temperature was below freezing each 
night, and the deciduous trees and shrubbery were all bare or just 
beginning to show bursting leaf buds. Still higher, at the Summit, 
the lakes were almost entirely ice covered, and there were deep snow- 
drifts on all sides. The snow was melting in the daytime, however, and 
the meadows as a result were nearly all flooded. 



Fig. E. Looking up the river from Glen ora, fifteen miles below Telegraph 
Creek. Here there are extensive tracts of open meadow land, much of it cov- 
ered with grass and wild strawberries, parts of it densely grown up with lupine 
and firewced. Bordering river and meadows are rows of tall cottonwoods rising 
above thickets of alder and willow. Poplar is the predominant tree of the 
drier ground. The mountains immediately to the eastward are low and rounded, 
in striking contrast to the high, jagged peaks of the coast range, whieh rise but 
a short distance west of this point. Photograph taken July 6, 1919. 


GLBNOBA 

Fifteen miles down stream from Telegraph Creek, on the west 
side of the river, lies Glenora, a deserted village. Years ago this was 
the metropolis of the region, but circumstances caused the entire 
population to move to Telegraph Creek. The houses were mostly of 
logs, material that could not be moved, and they stand there today, 
slowly succumbing to decay, a refuge for white-footed mice and bushy- 
tailed wood rats. 

Glenora occupies a strip of flat ground several hundred yards in 
width, extending for perhaps a mile along the river, the stream in 
front, steep banks behind, two or three hundred feet high, rising to a 
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series of terraces above. This low-lying strip is but slightly above the 
normal high water mark of the river. 

There are extensive tracts of open meadow land, some of it grass 
covered, other parts densely grown with lupine and fireweed {Epilo- 
hium angustifolium) . The fireweed in particular grows densely and 
to a great height everywhere about the houses. There are places acres 
in extent covered solidly with wild strawberry plants. Bordering 
the meadows and along the river banks are rows of tall cottonwoods 



Fig F The Stikine River just abo^e Grand Rapids, about fifty miles below 
Telegraph Creek and about 110 miles from the mouth of the river Here the 
Stikine begins its passage through the Coast Range, the mountains rising steeply 
and to gieat heights on either side Coastal conditons begin to be apparent, 
more in the character and density of the ^ egetation than in the animal life On 
the west bank of the river, shown in the photograph, coniferous woods extend 
down to the water ^s edge. On the east side poplar and birch prevail, trees that 
do not extend much farther down stream. Photograph taken July 20, 1919. 

{Populus trichocarpa) j in the wet places are thickets of alder, and 
elsewhere mixed woods, just as about Telegraph Creek. 

Glenora Mountain lies north of the town, rising abruptly from 
the terraces bordering the river. It is a long ridge, ratlier than a 
peak, much of the summit ascending well above timber line. 

DOCH DA ON CREEK 

Some thirty miles south of Glenora is Doch-da-on Creek, flowing 
into the Stikine from the southeast, just above Grand Rtipids. Here is 
the ranch of Mr. and Mrs Frank Jacksoil, where we made our camp. 

Doch-da-on Creek emerges abruptly from steep rocky walls at the 
base of a mountain, then, before reaching the river, flows for about a 
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mile along a broad, gravelly, rock-strewn wash. Half a mile to 
the northward, a branch of the Stikine nearly as wide as the main 
stream enters from the east. This branch is the outlet of a slough 
that begins some miles farther north and passes behind a series of 
islands. The Jackson ranch thus occupies a peninsula between the 
creek and the slough, a low-lying flood plain resulting from the d(‘posits 
of the creek. 



Fig. (} Fig. H 

Fig. G. Poplar woods along shore of Sawmill Lake, near Telegraph Creek. 
Poplars grow quite <lensely and sometimes in nearly pure stands, though there 
is often an admixture of willow. Bird species that particularly frequent this 
type of woods are the ruffed grouse, northern flicker, western warbling vireo, 
yellow warbler, Tolmie warbler, American redstart, and olive-backed thrush. 
Photograph taken June 19, 1919. 

Fig. H. The spruce woods of the middle altitudes on the mountain sides 
are made up of large sized trees and occupy a well defined area above an alti- 
tude of about 1500 feet. In the woods here shown we saw the goshawk, western 
winter wren, short-tailed chickadee, ruby-crowned kinglet, Alaska hermit thrush, 
and northern Varied thrush. At the upper edge of the timber the Fleming 
grouse was seen. Photograph taken on mountain above Doch-da-on Creek, July 
23, 1919. 

On the east side of the river the mountains lie back a mile or more 
from the stream, rising by alternate stretches of rather gentle slopes 
and much steeper pitches, to ridges far above timber line, probably 
4000 feet altitude and higher. On the west side of the Stikine, just 
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opposite, rocky walls rise abruptly from the water ^s edge ; exposed 
granite cliffs and steep, forested slopes reach to a height of perhaps 
1500 feet, then a stretch of gentler slo})es ascends to the base of the 
higher mountains beyond. 

Vegetation here is of the interior, but the underbrush is much 
denser than we found it farther up the river. Alder thickets cover 
large areas of the bottom lands and poplar groves the lower slopes 
of the hills. Fir (Abies aniahilis) grows in abundance down to the 
level of the river, forming groves of considerable extent, mixed with 



Fig. I. Stikine Valley from Flood Glacier; view toward the river from the 
front of the glacier. The opening in the foreground, the present terminal 
moraine, owes its snowy appearance to the white, glacier-polished rocks with 
which the ground is strewn; there w’as no snow at that level. The ridge in the 
middle distance is on the far (east) side of the Stikine. On the upper slopes 
of the distant mountains there is a series of hanging glaciers, with running 
streams descending from each one. Photograph taken Afigust 1, 1919. 

some spruce. There are also cottonwood, willow, and birch, all grow- 
ing to large size, and, of smaller trees, mountain ash (Sorhus sit- 
chensis) and maple (Acer danglasii). 

On the mountainside above Ave found a well defined belt of spruce 
timber of large size, above that a belt of scrubby and prostrate balsam 
(Abies Uisiocarpa), and still higher an area that is destitute of any 
trees or bushes, given over to heather, moss, and grasses. 
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FLOOD GLACIER 

Flood Glacier is on the west side of the Stikine, approximately 
fifteen miles below the Jjittle Canon, and about seventy miles from the 
coast. Its terminal moraine is about two miles back from the river. 
Our camp here was below the southern end of the glacier, on a knoll 
by the river frequently used as a camp site and locally known as 
‘Hhe barley cache. We found ourselves here amid conditions very 
similar to those on the seacoast, in a dense forest of spruce and hem- 
lock, with thickets of alder and devil’s-club in the wet places and of 



Fig. J Fig. K 

Fig. J. Clearing through the forest below Flood Glacier. The woods here 
are so dense as to be all but impassable. Immediately below the glacier, how- 
ever, there are several straight, open lanes, extending down nearly to the river ^s 
edge, apparently ploughed through the woods by descending masses of ice or 
rocks. These lanes are used as avenues of travel by moose and bear, as indi- 
cated by the tracks. We also found far more small birds in such openings than 
in the surrounding woods. Photograph taken August 1, 1919. 

Fig. K. Mountain opposite Great Glacier at its southern extremity. This 
point, some thirty miles from the sea, is in the heart of the Coast Mountains; 
the peaks and ridges here seen form the very backbone of the range. The 
higher crests, jagged and unworn, apparently never were glacier-covered. The 
sheet of ice may be seen today, below the summit of the range, extending for 
many miles as a series of disconnected hanging glaciers, all at about the same 
level. (See also fig. I.) According to Indian legend, an ice bridge extended 
across the Stikine at the point here shown at a not very remote time. Photo- 
graph taken August 9, 1919. 
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huckleberry in the drier woods. The only open ground was found in 
some long, narrow lanes extending down from below the glacier, where 
apparently strips of forest hrfd been swept away by avalanches of ice 
or rocks. 

The moraine consists of huge, angular rocks massed in ridges and 
is largely hidden by forest growth, which extends close to the glacier. 
Large spruce and hemlock trees grow between the rocks, and devirs- 
club, salmonberry, and other shrubbery cover the surface of the 
boulders. Most of the depressions were flooded by beaver ponds, with 
surrounding borders of alder. 



Fig. L. Mouth of Stikine River at low tide. The ocean tides ascend many 
miles up stream. At low water extensive sand bars are exposed at the river’s 
mouth; the channel is then broken up into numerous small, shallow passages, 
impassable to even a very small boat. Photograph taken at Sergief Island, 
Alaska, September 5, 1919. 


GREAT GLACIER 

The fanlike front of the Great Glacier, four or five miles across, 
issues from the mountains on the west side of the Stikine about fifteen 
miles above the British Columbia- Alaska boundary line. Our camp 
site was below the southern end of the Glacier. The river bank at that 
point is rather high and abrupt, cut through a deep layer of gravel 
that extends back to the terminal moraine of the glacier. This dry, 
well drained strip is not of a nature to support such forest growths as 
we found below Flood Glacier, and the woods were fairly open. There 
are extensive areas grown with scattered thickets of alder and a few 
scattered spruce and cottonwoods, the open ground between being 
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covered everywhere with thick, soft lichens, carpet-like in their effect. 
On strips of damper ground nearby the spruce forest had secured a 
foothold, with the accompanying tangle of devil’s-club and alder 
underneath. 

Immediately below the glacier, fed by the melting ice, a string of 
little ponds extends, barren of vegetation and surrounded by low, 
rounded hills of gravel and rocks. Streams issuing from these ponds 
flow over gravelly beds to the river, a mile or more distant. 

8ERGTEF ISLAND 

This islet lies at the mouth of the Stikine, about eight miles north 
of the town of Wrangell. The main rocky mass of the island is about 
a mile in its greatest diameter. On the north and east sides, toward the 
river, there is a flat belt of sandy soil, half a mile or more across, that 
lies at a level above even the highest stage of river or tide at the present 
time. This strip has some timber upon it, cottonwood, spruce, alder, 
and willow, but is mostly grown with tall grass and pea vines. The 
river flows close to the island. There are no mud flats on the east 
side, but extensive sand bars are exposed at low tide. The rocky 
backbone of the island rises abruptly from the surrounding marsh, 
and is covered with the dense forest growth characteristic of the 
Sitkan district. Spruce is predominant in the woods, with tangled 
undergrowth beneath, in which devil’s-club is most prominent. At the 
edge of the woods is a fringe of alder, these bushes diminishing in size 
and density as salt water is approached. At the upper edge of the 
tidal flats the alders give way to scrubby willows, which extend far 
out on the marshes, over much of the ground that is not regularly 
inundated by the tides. Alders and willows together form a relatively 
narrow strip surrounding the island, and beyond the last straggling 
bush the grass-covered marsh land extends. Part of this marsh land 
is covered by salt water every day, part of it only by the highest tides. 
Large areas are covered by the marsh grass to the exclusion of all other 
vegetation; in places it grows taller than a man^s head. Toward the 
higher ground, where there is much fresh water, this tall, coarse grass 
is absent, and there is a covering of shorter growths, composed of a 
number of different plants. This higher area is dotted with small 
ponds, some surrounded by reeds. Beyond the margin of the marsh 
grass are the bare mud flats, exposed only at low tide. The marshes 
throughout are intersected by numerous channels, of varying depth and 
width, extending upward from the low water mark in many cases 
clear to the rocky center of the island. 
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Sergief Island is the home of Mr. W. E. Parrott, who has cleared 
a small tract of land and for spine years has successfully raised garden 
vegetables and ginseng. We established our camp in a cabin in the 
woods about a mile from his place. From Sergief Island, Dixon, in 
coinjiany with Mr. Parrott, made a four days’ trip to Blind Slough, 
Mitkof Island, ten or twelve mil(‘s to the westward. 



Fig. M. Hand flat at eastern end of Sergief Island, Alaska. On that side 
of the island, deposition of sediment from the Stikine has resulted in the build- 
ing up of a strip of sandy soil that now lies above the level of the highest stage 
of liver or tide. This strip is grown up with tall grass and })ea vines. At the 
landw’urd margin there are bor<lering thi«*kets of abler and willow, and groves 
of cotton wmod. Beyond, steep slopes arise, covered wdth spruce. The tall grass 
was the haunt of the rusty song 8]>arrows. The bordering thickets at the time 
of our visit harbored numbers of migrants, such as the golden -crowned sparrow, 
Oregon junco, lutescent and Townsend warblers, dwarf hermit thrush, north- 
western robin, and varietl thrush. Photograph taken August 20, 1919. 


TOPOGRAPHY OF THE REGION AND ITS BEARING UPON 

ANIMAL LIFE 

The Stikine River rises in northern British Columbia east of the 
Coast Range and flows southerly and westerly to the Pacific. Its head- 
waters interlock with those of the Liard and with streams that flow into 
the Yukon. Thus, the height of land that traverses northern British 
Columbia serves as a divide between several great river systems. The 
Liard flows northeastward through the Rocky Mountains to the 
Mackenzie, which flows into the Arctic Ocean; the Yukon flows north- 
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westward to Bering Sea; on the west, the Taku, Stikine, and Skeena 
rivers follow parallel courses westward through the Coast Range to 
the Pacific. Headwaters of all these streams rise from nearby points 
in northern British Columbia. 

For some distance from its source the Stikine flows from east to 
west, following fairly closely the 58th parallel of latitude, and receiv- 
ing from time to time tributaries of considerable size. In the Tele- 
graph Creek region the river gradually turns, first toward the south- 
west, then almost due south. Some twenty miles from the coast, about 
at the British Columbia-Alaska boundary, it bends sharply to the 
westward once more, and reaches salt water near the town of Wrangell, 
amid the network of islands forming the Alexander Archipelago. 

A tributary of importance to the upper Stikine is Clearwater 
Creek, entering from the northwest some thirty miles below Telegraph 
Creek. Near the Boundary there is a small stream that is locally 
called ‘ ‘ Clearwater Creek, ’ ’ and there is apt to be confusion between 
the two if the facts are not known. 

Our work did not take us above the middle Stikine Valley, with its 
uppermost limit at Telegraph Creek. In this section, from Telegraph 
Creek down stream nearly to Doch-da-on Creek, the valley is rather 
broad, the mountains rising at a distance on either side. Just south 
of Doch-da-on Creek the Stikine begins its passage through the Coast 
Range. The valley, already much narrowed, becomes still more con- 
stricted ; some five miles below Doch-da-on Creek the river is hemmed 
in between the rocky walls of Kloochman Canon, the uppermost of the 
two narrow gorges through which the Stikine passes in the lower part 
of its course. The mountains from this point on become much higher 
and more precipitous. From Doch-da-on Creek looking northward and 
eastward the valley is broad in extent and the mountains are relatively 
low and rounded. Many of the summits are bare of snow during the 
summer months. To the southward and westward a jumbled mass of 
jagged peaks and ridges arises, forbidding in the extreme, and pressing 
closely in upon either side of the river. 

Where the Stikine passes through the mountains, the river valley 
is exceedingly rough and covered with a forest that is virtually im- 
penetrable. In this connection it is of interest to quote some state- 
ments of Emmons (1911, pp. 9-10) in his description of the country 
of the Tahltan Indians, who occupy the region of the upper Stikine. 

The lower valley of the Stikine from just below Glenora to the coast, a direct 
distance of about eighty miles, is included within the coastal range and consti- 
tutes a region of great humidity, with leaden skies and an annual precipitation 
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equalling if not exceeding that of the coast which reaches a mean of eighty-six 
inches. The snowfall thereabouts is excessive, and accounts for the extensive 
glaciers that fill the valleys; and Iqng after spring has opened in the colder interior 

the lower river fiats are covei ed with their burden of snow and ice Forests 

of spruce, fir, cedar and hemlock cover the mountain slopes to the limit of tree 
growth, while in the river valleys cottonwoods grow to considerable size, and 
groves of alder and willow’, with the deviFs club and berry bushes, form an almost 

impenetrable barrier It may be pertinent to remark here, that this region 

which may be characterized as the w(*t l)elt has never been inliabited by either 
Tahltan or Tliiigit in the sense that they have pt'rmancntly w’cupied it and it is 
scarcely more popular as a hunting ground owing to its poverty and inaccessibility. 

At th(* mouth of the river and in the channel beyond there are 
numerous small rocky islands. Surrounding these centers there are 
miles of meadow, marsh land, and mud flats, resulting from the deposi- 
tion of silt by the river. During the period of high water in mid- 
summer the stream is gray and opaque with silt carried in suspension, 
and this silt has been dropped in the channels immediately beyond the 
river’s mouth until they are well-nigh filled. 

A conspicuous forest tree of the lower Stikine is the cottonwood. 
This tre(‘ covers all the low’ ground near the w’ater, grow’s densely and 
to a large size. It finds a foothold on sand bai*s and aids in the building 
up of such areas into more stable bottom land. (Consequently, there 
are hundreds of acres of cottonw’ood in almost pure stands but slightly 
above the l(*vel of the river or even submerged at the highest w’ater. 
East of the Coast Range, cottonw^ood is much less conspicuous than 
along the lower river, though still persisting in considerable numbers. 

In the country in general at the mouth of the Stikine, the Sitka 
spruce is the dominant tree. This tree, with other associated conifers, 
(‘xtends some distance up stream, forming an evergreen forest that 
covers all but the unstable bottom land where the (piick-growing 
cotton w’oods occur. Where rocky slo])es rise abruptly from the river’s 
bank, the* conifers range dowui to the w’ater’s edge. The higher ground 
back from the first bottom is covered densely with w’oods of spruce 
and hemlock, and wdth undergrowth of devirs-club, alder, and huckle- 
berry. Such woods extend with but slight breaks to a point a little 
above the Little Canon. Farther inland the spruce woods ascend higher 
and higher on the mountain sides, until at Doch-da-on Creek the lower 
limit of this belt lies at an altitude of about 2000 feet. Somewhere 
below Doch-da-on Creek the Sitka spruce of the coast gives way to 
other conifers of the interior, but just where this happens w’e did not 
ascertain. On the upper Stikine, poplar becomes the dominant growth 
of the valley, mixed, here and there, with groves of conifers or of 
cottonwood. 
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The Sitkan district of southeastern Alaska is characterized by 
excessive humidity and by relatively equable temperature. The annual 
rainfall at many points is 100 inches or more, the number of rainy 
days per year around 200. There is a great deal of foggy and cloudy 
weather. The winters are not extremely cold nor are the summers 
very warm. The vegetation of this region is eomj)rised mostly of an 
extremely dense growth of coniferous forest trees, and, beneath the 
trees, underbrush almost tropical in its luxuriance. The Sitkan dis- 
trict is here considered as including the islands between (^ross Sound 
and Dixon Entrance, together with a narrow stri}) of the adjacent 
mainland coast. Its eastward limits are sharply defined by the tower- 
ing and precipitous range of mountains that, rising abruptly from 
the shore, parallels the coast. To the eastward of this Coast Range, in 
the interior of British (Columbia and Alaska, is a region of widely 
different character. I have not exact meteorologic data for this section, 
but certain general facts are obvious. Dawson (1889, pp. 58&-59h) 
remarks on this subject as follows : 

It may be stated here, as showing the broad general contrast, that -while the 
annual precipitation at Wrangell, at the mouth of the Stikinc, is over sixtv inches, 
tliat in the vicinity of Telegraph Creek on the inland side of the mountains, is so 
small that it is necessary to irrigate cultivated laud. Nor does this comparison 
of rain fall sufficiently mark the great diversity which actually obtains between 
the two climates, the prevalence of clouded skies in the coast region being accom- 
panied by a saturated state of the atmosphere, wdnle piecisely ojiposite conditions 
are found on the eastern side of the mountain belt, at not more than eighty miles 
inland from the g^meral line of the coast. 

The country east of the mountains is subject to far greater extremes 
of temperature than the coast region, with hot summers and wath ex- 
tremely cold winters. The forest covering includes a considerable pro- 
portion of conifers, but there is also a still larger ])roj)ortion of de- 
ciduous timber. The animal life in these two regions, the Sitkan 
district of the coast and the adjacent interior, is widely different. 

The valley of the Stikine forms a highway between the two faunal 
areas, otherwise separated by physical barriers and sharply contrasted 
in nearly all particulars, though lying in close juxtaposition. The 
presence of this channel of communication aifords excellent oppor- 
tunity for observation of the geographic behavior of the many animal 
species that by this means are permitted an outlet in either direction. 
Certain contrasted species and subspecies occupying comparable posi- 
tions in each of the two faunal areas are brought together, and thus 
into competition ; others with no such direct rival in the adjacent area 
are brought into contact with climatic conditions, adverse in that they 
are unaccustomed. 
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The Stikine is one of several large rivers of the northwest that 
break through the Coast Rapge at right angles to the lines of those 
mountains, their valleys thus lying transverse to the main lines of the 
range. In a published report upon the geology of Alaska, A. H. 
Brooks (1906) makes the following statement regarding the Copper, 
Alsek,. Taku, and Stikine rivers: These, together with the other 

large rivers of British Columbia, seem to traverse the coastal moun- 
tain barrier along valleys determined by antecedent conditions. Their 
lower valleys at least have the same direction as before the present 
coastal mountains were elevated, and the streams maintained their 
courses across the barrier during the slow uplift” (p. 2S6). Again: 
“The valleys of the Stikine and Taku rivers, .... which lie trans- 
verse to the Coast Range, have i)robably inherited their courses from 
a foruKT mature drainage syst(un which was developed on the old 
pene])lairi” {loc. cit., p. 287). 

In this connection it is worth while to note the appearance of the 
river valley of the upper Stikine in the Telegraph Creek region. There, 
and for many miles down stream from that point, the stream is bord- 
ered by series of terraces, rising step by step to the base of the moun- 
tains beyond. Vie\\ed from some overlooking height the course of any 
one of th(*se terraces may be traced for a long distance. It seems 
obvious that they represent the level of the river valley at different 
periods of its history. (See fig. B.) 

Th(‘ evid(‘nce of the geologist goes to show that, diverse as the coast 
region and the interior are, as regards fauna and flora, the two have 
not been absolutely separated by the Coast Range at all times in the 
past any more than they arc at present. A channel of communication 
through the mountains has been there continuously from very remote 
geologic times, save for a period when it must have been blocked by ice. 

Presumably all animal life was swept from b*oth regions when the 
wdiolc country was glacier-covered. Presumably, too, conditions in the 
areas on either side of the Coast Range permitted the return of animals 
and plants from the southward when the mountains between were still 
mostly ice. Even now the range is glacier-covered over a large portion 
of its area. The higher peaks and ridges protrude, steep and serrated, 
far above the ice. From the jagged, unworn appearance of these 
higher crests they apparently never were covered. The sheet of ice 
as seen today lies below the summit of the range, and can be traced 
as a series of hanging glaciers appearing and re-appearing for many 
miles at about the same level, visible from the river below. In certain 
canons and valleys, tongues of this glacial covering extend downward 
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far below the general level, some of them to within a mile or two of 
the river. It cannot be such a very long period of time since ice 
blocked the entire valley. In fact, there are today legends among the 
Tahltan Indians of a time when an ice bridge still extended across 
the Stikine at the Great Glacier, connecting ice masses that are now 
perhaps four or five miles apart. Of course, as remarked by Dawson 
(1889, p. 53&) about this same tale, it is impossible to determine 
whether ‘‘this is a remembered fact or a fancied inference.^’ (In this 
connection see also Emmons, 1911, p. 15.) 

The hypothesis of a glacial blockade of communication between 
the interior and the coast would imply the separate derivation of the 
animal life of each. That is, that there was invasion from the south- 
ward on either side of the coast range, of the same or of different 
species, as the ease might be. Doubtless, at a still later period, there 
was invasion of certain species from the northward as well. Among 
birds in particular detailed comparisons may be made (see fig P), 
and upon comparing the avifauna of the interior and of the coast in 
the Stikine region, it will be seen that not only are comparable ecologic 
niches on either side of the mountains usually filled by diff(*rent species 
rather than subspecies, but that frequently the species arc not espe- 
cially closely related. Furthermore, among the few cases where two 
subspecies of a species do occur abundantly on either side of the moun- 
tains, there is hardly an instance where w(‘ were able to trace inter- 
gradation along the connecting valley of the Stikine. In some few 
cases where the birds were abundant enough for us to ascertain the 
fact, it was evident that certain subspecies, at this particular point, 
met as distinct species. All this argues for invasion from the south- 
ward, on either side of the Coast Range, of bird species and subspecies 
that met at a much later period along such channels as the* Stikine 
Valley. 

The intrusion of a range of high mountains was productive of 
diverse climatic conditions in the two regions. This, in turn, resulted 
in differences in the reestablished plant and animal life to a far greater 
extent than would follow from the mere presence of a physical barrier 
such as a mountain mass. Differences of temperature and of humidity 
arose, so that at the present time the two areas, east and west of the 
Coast Range, respectively, form strongly contrasted faunal areas (de- 
pendent upon relative humidity), and they are somewhat different 
zonally (dependent upon temperatures). 

At a considerably later period than that at which the regions on 
either side of the mountains became habitable, conditions in certain 
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of the river valleys traversing the barrier (as the Stikine) became 
such as to permit the existence of animal and plant life, and various 
species extended their ranges up or down such channels of communica- 
tion, as circumstances permitted. One factor that may be of present 
importance in limiting the use of the Stikine Valley as such a channel, 
so far as birds are concerned, is the late advent of summer conditions 
on the lower Stikine compared with the regions on either side, a 
seasonal tardiness that unquestionably prevents the nesting of many 
species in this intermediate strip at the time of their arrival from the 
south. (In this connection see Dawson, 1889, p. 59b; Emmons, 1911, 
pp. 9-10.) 

The general hypothesis outlined seems to accord with conditions 
as we now see them. Among birds it may be pointed out that it is 
consistent with the manner of occurrence of forms like Jlylociclila 
vstulaia usiulafa and II. u. .^wain.^foni, closely related subspecies of one 
species but behaving at this point like two distinct species. It is con- 
sistent with the extension inland a certain distance of forms like 
Spinjrapicus varius rubo' and Passcrclla iliaca fuUginosa, and toward 
the coast of Piranga hidovidana (see Swarth, 1911, p. 95) and Empi- 
donas irailli al novum, and it is consistent with the restriction on one 
side or the other of such distinct and sharply delimited forms as 
Bomhgcilla garrula paUidic(ps and (Ujanocitta sidlcn stcUcri. 

In this connection, certain facts regarding the present-day migra- 
tion of birds in the region should be considered. If there were any 
general travel between the interior and the coast such river valleys 
as the Stikine would be the highways most generally followed. Our 
work in the region shows pretty clearly that such is not the case. It 
seems evident that the birds of the interior travel north and south 
almost entirely east of the coast ranges. Some of them, it is well 
known, even pass east of the Rocky Mountains as they get farther 
south. Birds of the coastal region remain west of the mountains. 

We found many characteristic inland species of birds, some breed- 
ing, others, p(*rhaps, merely migrants, as far down stream as Great 
Glacier, some thirty miles from the coast. The species seen there 
include Penthesivs atricapillus septcntrianalis, Setophaga ricticilla, 
Hylocichla ustulaia swainsoni, and Vircosylva gilva swainsoni, none 
of which has been taken on the coast. Dendroica aestiva was an abun- 
dant migrant, though almost entirely absent at the mouth of the 
river. The Stikine in its passage through the Coast Range travels 
almost due south, and it is natural that birds from the headwaters 
should migrate in numbers along this valley. It is not so clear why 
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they should not arrive at the mouth. However, a short distance below 
the Great Glacier, about at the boundary, the stream turns sharply 
to the westward. Just above this bend is the mouth of the Iskut, a 
tributary of the Stikine that is nearly as larg*e as the main stream. At 
the point of junction the broad valley of the Iskut enters from the 
southeast and its course is east and west for some distance. A per- 
fectly feasible outlet is thus afforded for migrating birds from the 
northward at just the point where the Stikine Valley would lead 
them astray. I do not know that this is the course that is actually 
followed, but it may very well be, and if so it serves to explain the 
absence at the mouth of the river of species that were migrating south- 
ward in numbers at a point some thirty miles up stream. 

There are, however, certain inland species that appear to migrate 
regularly coastward, though doubtless in lesser numbers than go 
directly south. Dendroica coronaia hooveri has been taken in the fall 
near the mouth of the Taku River (Swarth, 1911, p. 99), and we 
obtained it at the mouth of the Stikine, each time in sufficient numbers 
to appear to be of regular oeeurrenee. Sialia currucoides has been found 
near the mouth of the Taku under similar circumstances (Swarth. 
loc cit,, p. 112), and while we, ourselves, did not meet with this species 
at the mouth of the Stikine, specimens have been taken there. 

The question arises as to the migration of such species as Melospiza 
melodia rufina and Passer ella iliaca fuliginosa, coastal forms primarily 
but breeding far inland up the Stikine. Whether or not they ascend 
and descend the river in their travels is not clear, and the facts will 
be difficult to ascertain. 

The casual occurrence at the mouth of the Stikine in the spring of 
such species as Myadestes townscndi and 8 Mia currucoidcs (see pp. 
301, 309) is noteworthy. Such wanderers in the fall might be ex- 
plained as individuals that had mistakenly followed the river to its 
mouth. In the' spring, they can not be regarded as having gone 
astray. The fact that they had reached this point is evidence that they 
were confidently traveling to a definite goal, though along a path not 
usually followed by their kind. 

At high water, quantities of drift are carried down the river. It 
is probable that small mammals living in the bottom lands often take 
refuge in fallen trees or in masses of brush that are suddenly floated 
away, and are thus transported far down the river. This may be one 
factor tending toward the more general extension coastward of inland 
species as compared with the sharper restriction of coastal forms (see 

% Q). 
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Thus there are certain species of birds and mammals for which 
the valley of the Stikine Eiver acts as a channel of communication 
between interior and coast. There are none to which it acts in the 
opposite role, as a barrier to farther distribution, north or south. It 
would not to birds, of course, in any event. As regards mammals, 
conditions here are very different from what, for example, they are in 
the valley of a stream like the Colorado River, of the southwestern 
United States. In that region, not only the river itself but also the 
wide strips of adjacent bottom lands absolutely prevent the passage of 
certain desert mammals, so that there are a number of species and 
subspecies restricted to one side or the other (cf. Grinnell, 1914). 

In the Stikine Valley no local conditions (“associations'’) exist 
that tend to keep certain groups of animals either close to or far dis- 
tant from the river banks, and the same forms range unhindered from 
the water’s edge well up the mountain sides. For a period of months 
the river is frozen over quite to its mouth, and there is no doubt that 
at that season individuals of many species of mammals cross from one 
side to the other. 


ZONAL AND FAUNAL POSITION OF THE STIKINE VALLEY 

The Sitkan district of southeastern Alaska has been generally 
considered to be mostly of the Canadian life zone. The areas that 
extend above timber on the higher mountains afford a strip of Alpine 
Arctic of considerable extent, and a draw^back to the recognition of 
the lower altitudes as Canadian is the absence of any w^ell defined 
intervening strip of Hudsonian. Some birds and mammals that occur 
elsewhere in the Canadian zone do occur in the lowlands of the Sitkan 
district, but on the other hand species generally regarded as indicative 
of the Hudsonian zone are found throughout the*whole region. Alto- 
gether it seems as though all the Sitkan district below Alpine-Arctic 
should be considered as of the Hudsonian zone, with a strong infusion 
of Canadian in the southern part at least. Certainly this coastal strip 
is of a higher life zone than the adjacent interior. 

In the country immediately east of the Coast Range there has not 
been sufficient work to permit detailed mapping of the life zones. Tlie 
most recent zonal map covering that section is the one published in 
the A. O. U. Check-List (1910, pi. 1) and is on too small a scale to 
permit of much detail. On that map the Hudsonian zone covers 
practically all of northern British Columbia, extending considerably 
farther southward there than in southern Alaska, to the westward, or 
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in northern Alberta, to the eastward. The adjacent coastal strip of 
southeastern Alaska is indicated as Canadian, and there are narrow 
strips of Canadian extending inland along certain river valleys, of 
which the Stikine is one. The interior is thus regarded as of a higher 
zone than the coast. This is not in accordance with our own findings. 
One of the rules upon which life zones are based is as follows: “The 
northward distribution of terrestrial animals and plants is governed 
by the sum of the positive temperatures for the entire season of growth 
and reproduction^^ (Merriam, 1898, p. 54). Exact figures are lacking 
for the region we visited, but there can be no doubt that the summer 
temperature of the country immediately east of the mountains is 
appreciably higher than on the coast. In further illustration of the 
relative zonal positions of the two regions, the following lists of some 
characteristic summer birds of the lowlands should be considered. 

COAST INTERIOR 

Dondragapus obscunis sitkensis Bonasa umbollus iinibelloidos 

Oyanoeitta stelleri stelleri Buteo swainsoni 

Nannus hiemalis pacifious Nuttallornis borealis 

Regulus satrapa olivaceus Spizella passerina passerina 

Regains calendula grinneUi Vireosylva gilva swainsoni 

Ixoreus naevius naevius Setophaga ruticilla 

Furthermore, in the course of our work the interesting fact was 
developed that certain species of birds that occur commonly at sea 
level on the coast occur inland at constantly increasing elevations. 
Ascending the Stikine it is noticeable, at a point about a hundred miles 
inland, that the characteristic spruce forest found at sea level on the 
coast and on the banks along the lower reaches of the river, here begins 
to ascend the mountain sides, its place in the valley being taken by the 
poplar woods. In the Telegraph Creek region we found the si)ruce 
belt at an altitude of perhaps 1500 to 2000 feet, and found therein the 
bird species to which reference is made. It is an additional complica- 
tion that whereas certain subspecies extend unchanged from the coast 
to the interior as inhabitants of this spruce belt, some species are repre- 
sented by different subspecies at the two extremes. Nannus hiemalis 
pacificus and Regulus satrapa olivaceus belong in the first mentioned 
category. In the second, Dendragapm obscurus sitkensis, Regulus 
calendula grinnelli, and Ixoreus naevius naevius, of the coast, appear 
to be replaced in the interior by Dendragapus obscurus fiemdngi, 
Regulus calendula calendula, and Ixoreus naevius meruloides. Among 
mammals, Marmota caligata is one conspicuous species that occurs at 
sea level on the coast {M. c. caUgata) and at high elevations inland 
(M, c, oxytona). It is a matter for regret that we were unable to give 
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more study than we did to the fauna of the spruce belt of the interior 
mountains, for our data are admittedly scanty; but at any rate it is 
evident that the bird population, at least, of that region contains a 
large proportion of forms that are characteristic of lower levels at the 
coast. The presence of the several animal and plant species noted 
serves for the recognition of a strip of Hudsonian zone on the mountain 



Fig. N Fig. O 

Fig. N. Ascending the mountains, the poplar woods are gradually left be- 
hind while spruce and fir, appearing first as scattered thickets on north-facing 
slopes or in cool canon beds, gradually become the dominant forest growths. 
This, the Hudsonian zone, is the home of the Canada jay, pine grosbeak, golden- 
crowned sparrow, and golden-crowned kinglet. Photogr&ph taken in the upper 
reaches of Telegraph Creek, looking toward the Summit, June 28, 1919. 

Fig. O. Above the spruce woods is a strip of dwarfed and prostrate balsam 
fir; still higher, Alpine Arctic slopes and ridges extend that are bare of trees 
but well covered with grass, heather and moss. This timberless area is the 
home of the mountain goat and marmot, among mammals; of white tailed ptar- 
migan, pallid horned lark, Hepburn rosy finch and pipit, among birds. Photo- 
graph taken on the mountain above Doch-da-on Creek, July 23, 1919. 

sides, as distinguished from the Canadian zone of the valley below. 
There are certain birds, apparently all of high altitudes inland, of 
which we learned regrettably little regarding their relationship to the 
coast fauna. They are as follows: Canachites canadensis osgoodi is 
believed to be mainly a bird of the spruce belt on the mountains. 
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Perisoreus canadensis canadensis was quite through nesting when we 
reached the region, but presumably does not breed in the valley near 
the river. Pimcola e. flammula appeared to belong to the spruce belt, 
but this is doubtful. Zonofrichia coronata is in this latitude unques- 
tionably a high mountain species, reaching its greatest abundance in 
the scrubby balsam at timber line. The unsettled question concerns 
its extension coastward. In the coast region it does not occur in the 
lowlands, but may occur on the mountains. Spizclla monticola 
ochracea is a high mountain bird in the Telegraph Creek region, 
probably near the southern limit of the bird’s distribution. 

We ourselves did not get far back from the Stikinc Valley at any 
point, and it might be argued that our finding there of certain species 
not extending into the Hudsonian is no more than corroborative of the 
narrow line of Canadian extending along the Stikine Valley, shown 
in the zone map cited. However, recent work has been done in the 
interior at Ilazelton and at Atlin, which shows the general distribution 
of the bird species to which reference is made ; on this basis it seems 
altogether likely that northern British Columbia should be regarded 
as predominantly of the Canadian life zone rather than of the Hud- 
sonian. 

It seems worth while to make such comparisons as are possible of 
the results attained by the other ornithological work recently done in 
northern British Columbia. Taverner (1919) has reported upon a 
collection of birds from Hazelton, and E. M. Anderson (1915a) upon 
a collection from Atlin. The three points, Atlin, Telegraph Creek, and 
Hazelton, are about the same distance inland. Atlin is about 150 
miles north of Telegraph Creek, near the head of the Taku drainage, 
Hazelton about 225 to the southward, on the upper Skeena. The three 
localities are thus very similarly placed as regards their relation to 
the coast. 

Species common to Atlin, Telegraph Creek, and Hazelton : 

1. Bonasa umbellus umbelloides 

2. Falco sparvcriiis sparverius 

3. Colaptes auratus borealis 

4. Chordeiles virginianus virginianus 

5. Selasphorus rufus 

6. Nuttallornis borealis 

7. Myiocbanes richardsoni richardsonl 

8. Empidonax hammondi 

9. Empidonax wrighti 

10. Perisoreus canadensis canadensis 

11. Euphagus carolinuB 

12. Spinus pinus pinus 
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13. Zonotrichia leucophrys gamboli 

14. Spizella passcrina passerina 

15. Tachyeineta thalassina lepida 

16. Dendroica aestiva aest^a 

17. Penthoate'? atricapillus septentrionalis 

18. Hylocichla uatulata awainaoni 

19. Hylocichla guttata guttata 

20. Plauesticus niigratoriuH migratorius 

21. Sialia currucoidcs 

Species common to Atlin and Telegraph Creek, probably finding 
their southern limit near Telegraph Creek : 

1. Spizella iiiontieola ochracea 

2. Juuco hyomalia connectens 

3. Dendroica coronata hooveri 

Species comTiiou to Hazel ton and Telegraph Creek, probably finding 
their northern limit near Telegraph Creek: 

1. Dryobates villosua monticola 

2. Cypseloides iiiger borealis 

3. Chaetura vauxi 

4. Meloapiza mclodia rufina 

5. Piranga ludoviciaua 

6. Vircosylva gilva swainaoni 

7. Opororiiia toliniei 

8. Setophaga rutioilla 

Species found at Atlin and not at Telegraph (h*eek, probably find- 
ing their southern limit between these points : 

1. Surnia ulula oaparoch 

2. Dendroica striata 

3. Penthestes hudsonicus hudsonicus 

Species found at Hazelton and not at Telegraph Creek, probably 
finding their northern limit between these points : 

1. Cyanocitta stelleri annectens 

2. Junco oreganus shufeldti 

3. Stelgidopteryx serripenuis 

4. Vireosylva olivacea 

5 Dendroica auduboiii auduboni 

6. Dendroica magnolia 

7. Geothlypis trichas occidentalis 

In this discussion of the life zones of the regions involved, so much 
more information was forthcoming from the birds than from the mam- 
mals that more stress is necessarily given to evidence derived from 
them. A large percentage of the mammals of the interior are of species 
of which it is difficult to obtain specimens, especially in summer. A 
number of species we failed to meet with at all, though possibly they 
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occur in fair abundance, and of others but an unsatisfactory repre- 
sentation was obtained. 

As faunal areas, the Sitkan district and the country east of the 
mountains are strongly contrasted. Differences of humidity are as 
striking as those of temperature, and these differences are reflected in 
the mammal, bird, and plant life of the two regions. The peculiarities 
of the Sitkan district are well known, and the accepted boundaries well 
defined. Of the country east of the mountains, as typified in the 
Telegraph Creek region, the peculiarities are equally well marked. 
This district, of undetermined extent, save where it impinges upon the 
Sitkan district, appears worthy of a name as a recognizable faunal 
area, for the sake of convenient reference, at least, and I would sug- 
gest the adoption of Cassiar district, a name applied to it as a political 
division. 

The birds of the two regions are more widely different than are the 
mammals, that is, there are more distinct types in each region. The 
two mammal faunas are distinct enough, and there are certain con- 
spicuous species in each district that are not found in the other, but 
in many cases closely related species or subspecies replace one another 
on either side of the dividing line. Certain species of which a large 
representation was obtained {Peromyscus and Microtus) exhibit inter- 
gradation between related forms along the river to an extent far be- 
yond anything found among- the birds. 

The two accompanying tables, (figs. P, Q) serve to show the rela- 
tionships of the bird and mammal faunas of the two regions, and the 
nature of the occurrence of the various species in the Stikine Valley, 
as observed by us. Certain generalizations may be drawn from these 
tables. (1) There are, as previously remarked, more distinct types of 
birds in the two contrasted regions than there are of mammals. (2) 
There are more bird forms in the interior than on the coast. (In 
addition, it may be said that bird life, as regards number of indi- 
viduals, is far more abundant in the interior than on thrf coast.) (3) 
In the Stikine Valley, at least, there are a number of species of the 
interior that extend far toward the coast, while very few coastal races 
extend any distance inland ; the fauna of the Sitkan district is closely 
confined to the region west of the Coast Range. In certain respects 
these tables are imperfect. It would take many seasons of field work 
to fill In gaps in our knowledge that are here apparent. Also, in the 
case of some species there are differences of altitude concerned (im- 
plying zonal differences) as well as those of linear distance, and such 
distinctions could not be made in this table. 
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Dendragapus o. flemingi 
Bonasa u. umbelloides 
Falco 8. sparverius 
Cryptoglaux f, richardsoni 
Dryobates v. monticola 
Sphyrapicus v. varius 
Colaptcs a. borealis 
Chordeiles v. virginianus 
Sayornis sayus 
Nuttallornis borealis 
Myiochanes r. richardsoni 
Empidonax t. alnorum 

Empidonax hammondi 
Empidonax wrighti 
Otocoris a. arcticola 

Perisoreus c. canadensis 


Setophaga ruticilla 


, but not encountered on the lo\fer Stikine 


Fig, P. Showing manner of occurrence in summer of certain land birds of the Stikine 
Biibspecies primarily of the coast are listed in the left-hand column ; those 
M right-hand column. The intervening columns indicate collecting stations 

of the 1919 expedition, from the coast toward the interior reading from left t» right, with the 
approximate distance of each place from the coast. Arrow indicates direction and extent of 
aispersal of each species from the center of abundance. Broken line indicates occurrence as 
migrant beyond the breeding limits. 
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Microtus drummondi 
Microtus m. mordax 
Ondatra z. spatulata 

Zapus salt at or 

Marmota c. oxytona? 
Citellus p. plesius 
Eutamiaa b. caniceps 
Sciurus h. hudsonicus 
Lepus a. maofarlani 

Alecs a. gigas 
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^Known to occur on the coast of southeastern Alaska, but not encountered by this expedition 


Fig. Q. Showing manner of ocourrcnee of certain mammals of the Stikine 
region. Species and subspecies primarily of the coast are listed in the left hand 
column; those of the interior in the right-hand column. The intervening columns 
indicate collecting stations of the 1919 expedition, from the coast toward the 
interior, reading from left to right, with the approximate distance of each place 
from the coast. Arrows indicate direction and extent of dispersal of each species 
from the center of abundance. 


The 127 species and subspecies of birds treated in this report prob- 
ably form a fairly complete representation of the summer avifauna of 
the region. It seems curious, though, that we should have seen no 
three-toed woodpeckers {Picoides)^ no magpies (Pica), and no yellow- 
throats (Geothlypis) , 

Numerous species of the mammals known to occur in the region 
we did not meet. We caught glimpses of bats on two occasions, but 
got no specimens. A coyote (Canis) is said to range this far north, but 
we neither saw nor heard one. Vulpes, Martes, Otilo, and Lynx are 
fur bearers that are regularly trapped throughout the region. Whether 
or not there are seasonal differences affecting local distribution we did 
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not learn, but we did not come in contact with any of these species. 
Sheep {Ovis stonei) occur in the neighboring mountains, of course; 
we were not within their territory. Plying squirrels {Glaiicomys) 
occur, we were told by trapi)ers, but we saw none. Phcnacomys con- 
stdblci was described from Telegraph Creek, but our trapping did not 
produce a single specimen. 


CHECK LIST OF THE MAMMALS 

1. Sorex personatufl personatus I. Geoffrey 

2. Sorex obsourus obscurus Merriam 

3. Sorex obscurus longicauda Merriam 

4. Neosorex palustris navigator Baird 
fi. Microsorox eximius (Osgood) 

6. Ursiis, species? 

7. IJrsus americanus americanus Pallas 

8. Caiiis occideiitalis Richardson 

9. Mustola cicognani richardsoni Bonaparte 

10. Mustela vison cnergunienos (Bangs) 

11. Phoca richardi richardi (Gray) 

12. Peroniyscus maniculatus borealis Mearns 

13. Peroniyscus maniculatus inacrorhinus (Rhoads) 

14. Neotonia cinerea saxamans Osgood 

15. Synaptoinys borealis wrangeli Merriam 
10. Evotomys dawsoni dawsoni Merriam 

17. Evotomys wrangeli Bailey 

18. Microtus drummondi (Audubon and Bachman) 

19. Microtus mordax mordax (Merriam) 

20. Ondatra zibethica sjiatulata (Osgood) 

21. Mus inu.sculus muaculus Linnaeus 

22. Zapus saltator Allen 

23. Erethizon epixanthuin nigrescens Allen 

24. Marmota caligata caligata (Eschscholtz) 

25. Citellus plesius plesius (Osgood) 

26. Eutaniias borealis caniceps Osgood 

27. Sciurus hudsonicus hudsonicus (Erxleben) 

28. Sciurus hudsonicus picatus Swarth 

29. Castor canadensis canadensis Kuhl 

30. Lepus americanus macfarlani Merriam 

31. Odoeoileus columbianus sitkensis Merriam 

32. Alces americanus gigas Miller 

33. Rangifer osborni Allen 

34. Oreamnos montanus columbianus Allen 
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GENERAL ACCOUNTS OF THE MAMMALS 
Sorex personatus personatus I. GeofProy. Masked Shrew 
Obtained only in the vicinity of Telegraph Creek and at Great 
Glacier. Seven taken at Telegraph Creek and five at the nearby station 
of the Junction (nos. 30527, 30535, 30554-30559, 30561, 31052-31054). 
Seven specimens from Great Glacier (nos. 30544, 30562-30567), though 
referred to Sorex personatus personatus, show intergradation toward 
S, p. streatori. These determinations, as well as those of the other 
forms of Sorex and Microsorex here treated, were made by Dr. Hartley 
H. T. Jackson, of the United States Biological Survey. 

Sorex obscurus obscurus Merriam. Dusky Shrew 
Seven specimens taken at the Junction, five at Telegraph Creek, 
three at Glenora, two at Doch-da-on Creek, and one at Flood Glacier 
(nos. 30522-30526, 30528-30534, 30536-30541). Shrews were nowhere 
abundant. 

Sorex obscurus longicauda Merriam. Long-tailed Shrew 
Ten from Great Glacier and two from Sergief Island (nos. 30542, 
30543, 30545-30551, 31055). The series from Great Glacier is inter- 
mediate between Sorex obscurus obscurus and S. o. longicauda, but on 
the whole is nearer longicauda, 

Neosorex palustris navigator Baird. Water Shrew 
An adult male (no. 30568) was trapped near Telegraph Creek on 
June 22, in a bit of swampy land near the stream. Allen (1903, p. 567) 
has referred the water shrew of this region to Neosorex palustris alas- 
kanus (Merriam), but our one specimen does not exhibit the characters 
ascribed to that race (cf. Merriam, 1900, p. 18). As compared with 
Californian examples of navigator, the Telegraph Creek specimen is 
exactly similar in general size and in skull characters, but is of slightly 
more grayish coloration. 

I have seen one specimen of Neosorex from the coast of south- 
eastern Alaska (in the collection of E. P. Walker), taken at Rudyard 
Bay, about one hundred miles south of the Stikine River, and this 
animal does exhibit the cranial peculiarities ascribed to alaskanus. It 
seems likely that the latter is confined to the coastal region. 
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Microsorez eximius (Osgood). Osgood Shrew 

A single Microsorex (no.* 30560) was trapped at the east end of 
Sawmill Lake, near Telegraph Creek, on June 16. The skull was 
crushed, debarring definite specific identification, but the specimen has 
been provisionally referred to the species Microsorex eximius by Dr. 
Jackson. 

Ursus, sp. ? Grizzly Bear 

Grizzlies are still numerous in the Stikine region. We ourselves 
saw fresh sign at many points, though no animal was encountered. 
The most obvious indication of their presence was, of course, footprints, 
but other evidence was frequently found, such as rotten logs ripped 
to pieces by the bears for the insect food they contained. At Doch- 
da-on Creek an unoccupied cabin in the woods was entered by a bear 
several times during the two weeks we spent at that place, and more 
or less damage done. At this point we saw grizzly tracks in the snow 
at timber line, about 4000 feet altitude. 

At Hyland’s store, Telegraph Creek, we examined ten grizzly skins, 
killed the previous fall, all from about the same place, on the Klappan 
Eiver (a tributary of the Stikine) about 100 miles east of Telegraph 
Creek. Of these w^e purchased a skin wuth the skull of an old male 
(no. 31015) and a skin alone of a smaller animal, apparently a female 
(no. 31016). These specimens, both skins and skull, answer fairly 
well to the description of Ursus stikeenoisis given by Merriam (1914, 
p. 178; 1918, p. 88). 

There are no less than seven species of big bears accredited to this 
general region by Merriam (1918). Whether or not I have ascribed 
our specimens to the correct form, I think there is no doubt that all the 
skins in the above mentioned series belonged to one species, for there 
was really remarkable uniformity in color and ^markings in the lot. 
Subsequently the skin of another bear was examined, a huge male 
killed on Clearwater Creek, and it again w’as of exactly the same type. 
The noticeable color features are the general dark coloration, the yel- 
lowish or grayish grizzling on the shoulders and along the back, and 
the black feet, legs, and lower parts. The tanned skin of the male 
specimen, an animal that, from the appearance of the skull was evi- 
dently past maturity, measures from tip of nose to base of tail approxi- 
mately 1680 millimeters ; the one from Clearwater Creek, above men- 
tioned, was very much larger. The claws are short for a grizzly, the 
longest claw on the male obtained measuring, wdth dividers, 55 milli- 
meters. They appear to be much worn. 
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Ursus americanus americanus Pallas. Black Bear 

Black bears occur in some abundance throughout the whole of the 
region we traversed. They are frequently seen from the river boat 
in its travels up and down the Stikine. On June 5 one was seen not 
far from our camp at the Junction, rooting about under some rotten 
logs near the trail. Fresh tracks or other sign of the recent presence 
of black bears were seen practically everywhere we went except on 
Sergief Island. 

Five black bear skulls were purchased from Mr. A. M. Vickery, 
of Telegraph Creek, the animals having been killed by him while he 
was patrolling the telegraph line to the southward of that place. One 
of these (no. 310P7) is an old male, killed 122 miles south of Telegraph 
Creek, on May 25, 1919. The others are an old female and three small 
cubs (nos. 31018-31021) killed on June 17, 1919, 31 miles south of 
Telegraph Creek. 

The two adult skulls from the Telegraph Creek region present 
certain evident points of difference from those of the black bear ( TJ. a. 
pugnax) from the islands of southeastern Alaska. In the former the 
frontal region is relatively high and rounded, in the latter it is notice- 
ably low and flat. In pug)iax the whole skull is more angular in ap- 
pearance. In pugnax f too, the teeth are large, as compared with those 
of bears from the interior, especially the last upper molar. This last 
character is one that persists in black bears from all the islands off 
the coast of southern Alaska and British Columbia. It is conspicuous 
in pugnax of the southern islands of the Alexander Archipelago, which 
has a large, squarely built, low browed skull. It is one of the char- 
acters of carlottae, from the Queen Charlotte Islands (cf. Osgood, 1901, 
p. 30), which has an elongate skull. It appears again in the black 
bear of Vancouver Island, which, judging from the several specimens 
al; hand, is a smaller animal than carlottae or pugnax, with a rather 
high, rounded skull, and with the teeth of large size, especially the last 
upper molar. 

There is very little material at hand from the mainland coast of 
southeastern Alaska. One rather young male from Bradfield Canal 
(a short distance south of the Stikine River) has the enlarged last 
upper molar of pugnax, and is apparently to be referred to that form. 
Thus it may be that pugnax occupies a narrow strip of coast on the 
mainland of southeastern Alaska as well as the islands, and that the 
type of black bear found in the Telegraph Creek region is confined to 
the territory east of the coastal range of mountains. 
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Of the available material, the Telegraph Creek skulls are most 
nearly of the type of those from the Kenai Peninsula and Yakutat 
Bay, Alaska. It may be that the name given to the black bear of the 
Kenai region by Allen (1910, p. 115), TJrsus americanus perniger, 
should also be applied to the bears of the Stikine section, but at present 
it seems best to use the name americanus for the Stikine specimens. 
A revision of the group is necessary to determine, among other things, 
the applicability of the name TJrsus americanus Pallas, and the char- 
acters pertaining to the form to which that name should be subspecifi- 
cally restricted. In the present connection the main interest lies in 
the apparent occurrence of two different forms of the black bear in 
the Stikine region, americanus at the headwaters of the river, and 
pugnax in the coastal region near its mouth. 

Canis occidentalis Richardson. Timber Wolf 

Wolves, from all accounts, occur in some numbers throughout the 
interior of northern British Columbia, along the length of the Stikine 
Valley, and along the adjoining Alaskan coast and on the nearby 
islands. W(' saw none, nor an} fresh sign, until we reached Sergief 
Island. There fresh wolf tracks were seen in the sand of the river 
bank, and on several occasions, when shooting out on the marsh, the 
reports of our guns started wolves howding in the forest nearby. On 
August 20 two of th(* animals were seen, and investigation showed that 
the place was the home of a wolf family, as it probably had been since 
the young were born, tw^o or three months earlier. The tw^o wv saw 
WTre pups, not yet full grown, and they were probably awaiting the 
parent’s return from a foraging expedition. Certain areas in the 
grass had been trampled flat, for beds, and a large flat rock nearby 
furnished an ideal lounging place. This rock rose above the marsh 
grass, and thus afforded an excellent observation station. Some era-cks 
in the granite gave foothold to two scrubby spruce trees, arching over 
the rocky platform, and the rock below was covered wdth a deep layer 
of spruce needles, affording a dry, soft bed. This shelter had been 
occupied so much that the wolf smell clinging to it was apparent even 
to the duller olfactories of a human being. Broad trails led away 
through the grass over the marshes in various directions and into the 
impenetrable fastnesses of the spruce woods on the adjoining hillside. 
The trampled grass showed here and there bunches of feathers or a 
few crushed bones of ducks and geese; water fowl w’ere evideixtly a 
staple food. 
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There were apparently three pups and one adult in this family. 
Two of the young were taken, and the old wolf then removed the 
survivor, evidently to some distance; no trace of the two was found 
anywhere about the island. The parent had been seen several times 
before the two young were caught. 

Mr. W. E. Parrott, living upon Sergief Island, gave us the skin 
of an adult male wolf that he had shot on July 20. He was sitting 
at breakfast when his cat rushed into the house for protection from the 
wolf, which had chased the cat through the garden. Looking through 
the window, he saw the wolf, leisurely retreating toward the beach, and 
shot the animal. It was no new experience for the cat. Whenever his 
owner went to town a ladder was left leaning against the house, as a 
refuge in case of such pursuit, and apparently there was not infre- 
quent occasion to use it. 

The wolf thus obtained may have been the male parent of the 
family we encountered. In color this adult and the two pups are very 
much alike. The adult is rather dark, though not so black as some 
from this region. There is a good deal of black on the upperparts 
. from the eyes to the tip of the tail, produced by black tippings to long 
hairs that are yellowish or reddish basally, the muzzle is reddish, the 
legs decidedly reddish, and the underparts a somewhat paler brown. 
It is not a gray appearing animal at all. The two pups are somewhat 
duller colored, with the black not so intense, and the reddish areas 
paler. In life, however, the young wolves looked quite dark. 

There is at hand an adult male wolf from Prince of Wales Island, 
Alaska (south westward from Sergief Island), that is almost entirely 
black. Another specimen from the interior, the Yukon region, is also 
black, so that evidently dark color alone can not be considered as dis- 
tinguishing the wolves of either of these two regions. Two skulls of 
fully adult wolves from Iskut Summit, sixty miles southeast of Tele- 
graph Creek, do not present any obvious points of difference from the 
above mentioned adult from Prince of Wales Island. The latter has 
been recorded by the present writer (Swarth, 1911, p. 136) as Cams 
pamhasUeus Elliot, in the belief that that name was applicable to a 
coastal subspecies. The Prince of Wales specimen presents characters 
of size and color such as are ascribed to pambasUeus (Elliot, 1905, 
p. 79). Whether or not the name pambasUeus may properly be used 
for a local race from the type locality, the Mt. McKinley region, it 
does not seem that any distinction can be made as between the wolf 
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of the coast of southeastern Alaska and the wolf of the adjoining in- 
terior. In the light of our limited material, and with the lack of a 
systematic revision of this group of mammals, it is safer to consider 
them as all one form, to which the name Catiis occidentalis Richardson 
seems applicable. 

The material obtained by us in the Stikine region consists of the 
following specimens: skulls and limb bones of two adults (nos. 31042, 
31043) taken at Iskut Summit, sixty miles southeast of Telegraph 
Creek, the gift of an acquaintance at Telegraph Creek ; an adult male 
(apparently not quite full grown), skin only (no. 31009), shot at 
Sergief Island, July 20, 1919; and two young females (about half- 
grown), skins and skulls (nos. 31010, 31011), taken at Sergief Island 
on August 24 and August 25, 1919. 

Mustela cicognani richardsoni Bonaparte. Richardson Weasel 

Weasels undoubtedly occur throughout the region traversed, though 
we ourselves did not see one during the summer. At a trapper ^s cabin 
a few miles from Telegraph (Yeek a pile of desiccated weasel carcasses, 
his catch of the previous winter, yielded a series of nineteen skulls 
(nos. 31023-31041), with complete skeletons in most cases. These 
skulls, in comparison with a series from the coast of southeastern 
Alaska, exhibit the differences stated by Merriam (1896, pp. 11-13) 
to distinguish the two subspecies, Mustela c. richardsoni of the interior 
and M. c. alasccusis of the coast. The Telegraph Creek skulls, as is 
claimed for nchardsoui, are perceptibly narrower between the orbits 
and across the muzzle, and there is a slight difference in the shape of 
the zygomatic arches in the two lots. 

Allen (1903, p. 563) has described Putorius microtis from Shesley, 
British Columbia, near the headwaters of the Stikine, but our series 
of skulls from Telegraph Creek are evidently all of one species, Mustela 
c. richardsoni, 

Mustela vison energumenos (Bangs). British Columbia Mink 

One trapped at Doch-da-on Creek on July 19 (no. 3100^), and a 
skeleton preserved that was picked up near Telegraph Creek (no. 
31022). The species occurs, probably in fair abundance, throughout 
the whole Stikine region. The one skin obtained is notably dark col- 
ored as compared with specimens of Mustela v. nesoiestes from certain 
islands of the Alexander Archipelago, and we were told that the mink 
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from the Stikine were all dark. The skull pertaining to this specimen 
has the small sized last upper molar that is supposed to distinguish 
energumenos from nesolesies, but in the skull from Telegraph Creek 
this tooth is as large as in most examples of the latter subspecies. 
There is at hand a mink from near the mouth of the Taku River and 
one from Wrangell, both of which are of the same dark color as our 
Stikine River specimen. Thus the specimens available suggest the 
existence of a dark colored mainland form extending toward the coast 
at least along the larger rivers, and reaching some of the islands lying 
nearest the mainland, and a lighter colored subspecies existing upon 
most of the islands of the Alexander Archipelago. There is not suffi- 
cient material available, however, to verify this surmise. 

At any rate, the mink of the upper Stikine Valley is a relatively 
small form, and not the large ingem of the nearby Yukon drainage. 
At present it seems proper to use for this race the name MusteJa vison 
energumenos (Bangs), originally applied to the mink of southern 
British Columbia. Our one specimen is very similar in appearance to 
an example of energumenos from the vicinity of Seattle. 


Phoca richardi richardi (Gray). Harbor Seal 

Seals were observed as far up the Stikine River as Doch-da-on 
Creek, at times in considerable numbers. On May 21, as we began 
our trip up the river, they were seen in veritable herds over the first 
thirty miles. At one place there were at least a hundred in sight at 
once. Farther up stream they became less and less abundant. No 
specimens were obtained, and the identification here accorded the ani- 
mals seen is purely inferential. 

Perom 3 rscus mi|.niculatu8 borealis Mearns. Northern White-footed 

Mouse 

Peromyscus manicul&tiis macrorhinus (Rhoads). Rhoads White- 
footed Mouse 

One hundred and thirty-eight specimens of white-footed mice were 
preserved, as follows: The Junction, 24 (all adults) ; Telegraph Creek, 
29 (24 adults and 5 young) ; Glenora, 27 (23 adults and 4 young) ; 
Doch-da-on Creek, 27 (15 adults and 12 young) ; Flood Glacier, 28 
(10 adults and 18 young) ; Great Glacier, 2 adults; Sergief Island, 
1 young, (Museum numbers 30569-30705, 31050.) 



1922] Swarth: Birds and Mammals of the Stikine Region 165 

A series of white-footed mice collected at and near Telegraph Creek 
in 1902 has been reported upon by Allen (1903, p. 540) under the 
name Pcromyscus arcticus (Mearns) {=Peromyscus maniculaius 
borealis Mearns [1913, p. 102] ). What is undoubtedly the same series 
of specimens is listed by Osgood (1909fl., p. 49) under Pcromyscus 
maniculaius arcticus (Mearns). Therefore, though this museum pos- 
sesses no examples of Pcromyscus maniculatus boreaUs other than our 
series from the Telegraph Creek region, I feel justified, on the grounds 
above mentioned, in assuming this series to be representative of the 
subspecies boreahs. The cliief interest attaching to the Telegraph 
Creek form in the present connection lies in its relationship to the 
subspecies Pcromyscus m. macrorhinus, from the region adjacent to 
the mouth of the Stikine River. Of macrorhinm this museum pos- 
sesses an abundant representation from various points in southeastern 
Alaska. 

Before proceeding with a discussion of the specimens we collected, 
certain features of tlie problem should be stated, in the interest of a 
clear understanding of conditions. Osgood (1909a) in his comments 
upon arcticus (=borcalis) and macrorhinus makes no direct compari- 
son between the two ; at that time there were no specimens extant to 
show that these forms came together at any point. From his “key’’ 
and descriptions, however, certain contrasting characters of these ;sub- 
species may be summarized as follows : 

Pcromyscus m. macrorhinus. General size larger; hind foot, 24 to 
25 mm. Tail longer than head and body ; usually more than 90, often 
more than 100 mm. (^oloration darker. 

Pcromyscus m. borealis. General size smaller; hind foot, 19 to 21 
mm. Tail about equal to or shorter than head and body ; usually less 
than 90 mm. Coloration i)aler. 

On the Alaskan coast just north of the habitat of macrorhinus is 
the subspecies hylacus. Between hylacus and borealis, in the region 
north of Telegraph Creek, is the subspecies algidus, “the interior rep- 
resentative of the dark coast form hylacus*^ (Osgood, 1909«. p. 56). 
According to Osgood {loc. cit.), algidus and borealis occur together in 
places within the general range of the former, and maintain their dis- 
tinctness. Algidus, compared with borealis, is a long-tailed form; it 
differs from the latter in this respect just as macrorhinus does. Allen 
(1903, p. 544) records as Pcromyscus orcas a single mouse taken in 
the Cheonnee Mountains (near Telegraph Creek), where borealis also 
was secured. This same specimen, presumably, is recorded by Osgood 
{loc. cit.) as algidus. The Cheonnee Mountains are a short distance 
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southeast of Telegraph Creek ; if algidus occurs in that range it should 
be at Telegraph Creek also. 

We obtained several long-tailed specimens of Peromyscus at and 
near Telegraph Creek, and supposed that they were examples of 
algidus. Study of the series as a whole, however, inclines me to an- 
other explanation of the variation, that seems more satisfactory, 
namely, that there is continuous distribution of Peroniyscvs along the 
Stikine Valley, from the habitat of bormUs in the interior to that of 
macrorhmus on the coast, that there is intergradation between these 
two subspecies in the Stikine Valley, that Telegraph Creek is about 
the easternmost point to which intergrades with nujcrorhinus extend, 
and that the variants obtained by us at that point are all the results 
of intergradation. 

The long-tailed individuals from the Telegraph Creek region, aside 
from this peculiarity, are not notably different in color or otherwise 
from the general run of specimens obtained there. At any rate, they 
could not be grouped together as presenting an aggregation of char- 
acters justifying their separation as a distinct subspecies. Neither 
were they obtained under circumstances that would tend to establish 
the belief that two different races were concerned. 

The Peromyscus taken at the Junction are lighter colored than 
macrorhinus of the coast, and they are smaller and shorter tailed. This 
station is some five miles north of the Stikine River ; presumably these 
mice are more nearly typical of borealis than any others we obtained. 
In this series there is one aberrant individual with an exceedingly 
long tail ; otherwise there is great uniformity in the lot. At the town 
of Telegraph Creek we obtained more long-tailed mice, and noted a 
slight increase in general size, as compared with the series from the 
Junction. Descending the Stikine River from Telegraph Creek, the 
Peromyscus collected at our various stations were progressively larger 
and darker colored as the coast was approached. 

The accompanying diagrams (figs. R, S, T) show variation in hind 
foot, length of tail vertebrae, and ratio of tail vertebrae to total length, 
in the white-footed mice taken at our various collecting stations in the 
Stikine region, as compared with macrorhinus of the Alaskan coast. 
Color and general size vary in about the same way as the characters 
illustrated. Barring the series from the Junction, which are probably 
close to true boredUs, the Stikine River Peromyscus are typical of 
neither borealis nor macrorhinics. They form a series of intergrades 
between the two. It is not possible to draw a hard and fast line as a 
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boundary, both on account of the gradual change in the entire Pero- 
myscus population of the intermediate territory and because of indi- 
vidual variation, which brin^ typical examples of each far within the 
margin on either side of the debatable strip. Allowing for such varia- 
tion, however, it seems proper, though an arbitrary division, to con- 
sider as borealis the mice from the upper Stikine, as far down as 
Glenora, macrorhinus extending up stream as far as Doch-da-on Creek. 
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Fig. R. Diagram showing individual and geographic* variation in length of 
hind foot of adult white-footed mice (both sexes). Figures at left of the ver- 
tical lines indicate numbers of specimens measured; length of lines shows range 
of individual variation; points connected by lines mark positions of averages. 


White-footed mice were found in abundance about human habita- 
tions. Usually they were uncommon elsewhere. At the Junction the 
.trapping was done along a stream and in poplar woods, miles from 
houses, and white-footed mice, while perhaps more abundant than any 
other small mammal, were not at all numerous. At Telegraph Creek 
most of our specimens were caught in the house in which we were 
staying; a few were taken in our several trap lines a mile or more 
from town. The rows of empty houses at Glenora formed a haven for 
white-footed mice, and they swarmed there in almost incredible num- 
bers. At Doch-da-on Creek white-footed mice were abundant in the 
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weed-grown bottom lands, much more so than we found them to be on 
any other wild land. At Flood Glacier we had difficulty in getting 
specimens, and at Great Glacier, though some small mammals were 
more abundant than we found them elsewhere, only two white-footed 
mice were obtained. At Sergief Island they were extremely scarce; 
only one specimen was taken. 


borealU macrorhinua 



Fig. 8. Diagram showing individual and geographic variation in length of 
tail of adult whijbe-footed mice (both sexes). Figures at left of the vertical 
lines indicate numbers of specimens measured; length of lines shows range of 
individual variation; points connected by lines mark positions of averages. 

At the Junction, May 25 to June 6, all Peromyscus taken were 
adult. Most of the females contained embryos, four or five in number ; 
one or two were nursing young. At Telegraph Creek the first week 
in June young mice began to get into the traps. Prom the third week 
in June, on during the rest of the summer, the dark coated juvenals 
formed the greater part of the catch. At Glenora two Peromyscus 
were caught which had their cheeks filled with a mass of small seeds. 
The cheeks were distended to the utinost, just as is so often seen in 
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chipmunks and ground squirrels. This, I believe, is an unusual action 
for a Peromyscus, At the same place an adult female was trapped 
that had lost one hind leg at* the knee and all of the tail. These muti- 
lations were evidently of long standing and the animal was in good 
condition otherwise. It may be doubted, however, whether it could 
have survived them in other surroundings ; the old cabins here occupied 
by the mice probably afforded exceptional shelter from many dangers. 



Fig. T. Diagram showing individual and geographic variation in ratio of 
length of tail vertebrae to total length in adult white*footed mice (both sexes). 
Figures at left of the vertical lines indicate numbers of specimens measured, 
length of lines shows range of Individual variation; points connected by lines 
mark positions of averages. 
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Neotoma cinerea saxamans Osgood. Northern Bushy<tailed Wood Bat 

Fourteen specimens collected at the following points in the upper 
Stikine Valley : Telegraph Creek, six adults, two young ; Glenora, one 
adult, four young; mountain above Doch-da-on Creek, one adult. 
(Museum nos. 30706-30719.) At Telegraph Creek specimens were 
taken in the talus at the base of certain rocky cliffs that rise back of 
the town. The rats were not numerous, and after one or two had been 
caught at a place the traps usually remained undisturbed. The old 
houses of the abandoned town of Glenora afforded shelter to the wood 
rats, but apparently not more than one or two families occupied any 
one cabin. From several of the cabins the jpats had well worn trails 
leading into the surrounding thickets. There they cut quantities of 
green vegetation, some to be carried into the houses and eaten at once, 
some apparently to be dried for later use. Most of the old cabins had 
the doors and windows boarded up, and in the gloom of the interior 
the rats and mice were active all day. 

The cabins and warehouses with their miscellaneous contents, long 
abandoned, formed a veritable wood rats’ paradise, and they gave their 
imagination full swing in the lines of nest building and the accumu- 
lation of useless objects, for which their tribe is famous. In one place 
a storeroom full of snowshoes had been entered, and of the contents 
there was little but the wooden frames left. The leather thongs were 
hanging in shreds. In an old barn, round masses of baling wire had 
been filled out with horse manure and grass to form extraordinary 
globular nests. 

The one specimen of Neotoma from the vicinity of Doch-da-on 
Creek was taken on the mountain side at an elevation of about 2000 
feet. This was the farthest down stream that we found the species, 
but I was told by a trapper that he had occasionally seen wood rats 
near the mouth of the Iskut River, which empties into the Stikine a 
little above the British Columbia- Alaska boundary line. 

A young one taken at Telegraph Creek on June 9 was about one- 
third grown. Others were trapped at Glenora three weeks later, of 
about the same size. Three adult females caught at Telegraph Creek 
on June 9 contained embryos; two had three each, one had four. 
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Fig. U. Basaltic cliff at Telegraph Creek. The talus beneath is a favorite 
habitat of the bushy*taile<l woodrat. At the upper edge of the loose rocks in 
particular, many sticks and other rubbish accumulated by these rats were to be 
seen between the larger boulders. Photograph taken June 12, 1919. 
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Synaptomys borealis wrangeli Merriam. Wrangell Lemming Mouse 

Found at but one place on the river, at Great Glacier. Three 
specimens obtained (nos. 30752-30754), all males, taken on August 10, 
13, and 14, respectively. Just one, the largest and the only one that 
is fully mature, shows the gray patches over the hip glands. All 
three were trapped in alder thickets^ in places frequented by Evotomys, 

There have been available for comparison three specimens of lem- 
ming mice (in the E. P. Walker collection), from Wrangell, Alaska, 
the type locality of Synaptomys tvramgeU, ten from mainland points 
in southeastern Alaska, ranging from Boca de Quadra to Port Snet- 
tisham, and nine from the Prince William Sound region, Alaska. I 
also received, as a loan from the United States Biological Survey, six 
typical specimens of Synaptomys horeaUs dalli, three from points near 
the base of the Alaska Peninsula, two from the Kuskokwim drainage, 
and one from the Yukon. 

As far as I can see, the specimens from the coast of southeastern 
, Alaska, island and mainland, are all alike. They are all wrangeli. 
' Furthermore, the differences between wrong M and dalli are slight, 
and as these differences in the series here assembled are bridged by 
individual variation and to some extent by geographic variation, 4 
consider the two forms as subspecies of one species, Synaptomys bore- 
alis, (For the use of this name, see Preble, 1908, pp. 183-186. See 
also Hollister, 1912, p. 19.) 

The skull of dalU, compared with wrangdi, is somewhat larger, and 
rather more angular, and more heavily built. Otherwise, I can see no 
differences in the two lots. Some of those from the Prince William 
Sound region incline toward daUi in their larger size, as compared 
with more southern specimens, indicating, perhaps, intergradation be- 
tween wrangeli and daiU at what is probably the northern limit of the 
form wrangeli. Externally, four specimens of d(dli are appreciably 
more reddish than any in the wrangeli series. The two remaining 
dalli are of the same coloration as the mode of wrangeli. 

Thus, instead of wrangeli being an insular species, confined to 
Wrangell Island, my conception of it is as being a rather wide ranging 
form, and a coastal subspecies, contrasted with dalli of the interior. 
Its range is the coast of southeastern Alaska, from Prince William 
Sound south at least to Boca de Quadra. It has been taken upon two 
glands, Hinchinbrook Island, Prince William Sound, and Wrangell 
Island, both but slightly separated from the mainland. 
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Another species, Synapiomys andersoni, has been described by 
Allen (1903, p. 554), based upon a single specimen from Level Moun- 
tain, near the headwaters of the Stikine River. In all likelihood, 
therefore, mice of this genus occur throughout the entire length of the 
Stikine Valley. At present, however, with the few specimens extant 
in collections, it is not possible to form an opinion as to whether or 
not there are two species or subspecies in existence, at the head of 
the river, and toward its mouth, respectively. 

Evotomys dawsoni dawsoni Merriam. Dawson Red-backed Mouse 

An adult female (no. 30720) was taken at the Junction, June 4, 
trapped during the day on a dry, poplar-covered hillside. It is ap- 
parently a typical example of Evotomys dawsom dawsoni. The next 
obtained (no. 30721) was caught at Doch-da-on Creek, July 17, in a 
tangle of alders, grass, and nettles bordering a slough. This specimen 
is a male, not fully mature but evidently referable to dawsoni. Some- 
where in the section of the river between Doch-da-on Creek and Flood 
Glacier lies the dividing line between dawsoni and wrangeli. It would 
be of interest to find if the two occurred together at any point. 

Evotomys wrangeli Bailey. Wrangell Red-backed Mouse 

Thirty specimens taken (nos. 30722-30751), three at Flood Glacier, 
twenty-three at Great Glacier, and four at Sergief Island. Of this 
series there is one old male (no. 30735, Great Glacier), with con- 
spicuous gray patches over the hip glands, and showing rooted molars 
with deeply worn surfaces. There are eleven more that may be termed 
adult, as being in the adult pelage (though none of these has the gray 
flank patches more than faintly indicated). The remainder are young 
at various stages of growth. 

The red-backed mice from these three stations are all E, wrangeli, 
indistinguishable from specimens at hand from Wrangell Island. The 
range of that species is thus carried far inland up the Stikine Valley, 
very close to the habitat of dawsoni, if in fact the two do not meet. 
The four specimens from the uppermost station, Flood Glacier, show 
no appreciable departure from the mode of wrangeli; there is no 
indication here of intergradation toward the nearly adjacent dawsoni. 

The two species, however, resemble each other so closely in form, 
and in some pelages in color also, that wrangeli would seem to be a 
coastal offshoot of dawsom, bearing somewhat the same relation to that 
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species as Microtus admiraltiae, of Admiralty Island, does to M. drum^ 
mondi of the adjacent mainland. The two Microtus, however, are less 
widely separated than the Evotomys have become. Further, it may 
be assumed that Evotomys phaeus, of the Alaskan mainland south of 
the habitat of wrangcli, is of a different line of descent, it differs so 
markedly from both dawsoni and wrangcU in its combination of large 
size, pale coloration, and long tail. Much remains to be learned regard- 
ing the distribution and relationships of the red-backed mice of the 
northwest. 


TABLE I 

Measurements in millimeters (average, minimum and maximum) of adult Evotomys 
wrangeli from Wrangell, Alaska; measurements taken 
by Ernest P. Walker 

Total length Tail vertebrae Hind foot Ear 

10 adult males 141 (130-159) 35.7 (31-42) 18.2 (18-19) 11.8 (10-13) 

10 adult females 131.4 (127-152) 32.4 (28-40) 17.9 (17-18) 11.9 (10-13) 


TABLE II 


Measurements in millimeters of adult Evotomys from the Stikine River 


Evotomys wrangeli 


Tail 

Length vertebrae 

Hind 

foot 

Ear 

30724 

cf 

Flood Glacier 

Aug. 4, 1919 

135 

34 

19 

11 

30735 

cf 

Great Glacier 

Aug. 13, 1919 

145 

39 

20 

11 

30751 

& 

Sergief Island 

Aug. 24, 1919 

135 

34 

20 

11 

30726 

9 

Great Glacier 

Aug. 11, 1919 

140 

33 

20 

11 

30728 

9 

Great Glacier 

Aug. 12, 1919 

147 

34 

19 

11 

30732 

9 

Great Glacier 

Aug. 13, 1919 

125 

33 

20 

11 

30749 

9 

Sergief Island 

Aug. 22, 1919 

148 

36 

19 

11 

Evotomys dawsoni dawsoni 

30720 9 4 mi. N. Telegraph Creek 

June 14, 1919 

120 

29 

17 

12 

30721 


Doch-da-on Creek 

July 17, 1919 

129 

28 

18 

11 


Microtus drummondi (Audubon and Bachman). 

Drummond Meadow Mouse 

Fifty-five specimens taken (nos. 30755-30809), from the following 
points: Sawmill Lake, near Telegraph Creek, 16; Qlenora, 20; Doch- 
da-on Creek, 18 ; Sergief Island, 1. 

Around Telegraph Creek we found this species at but one place, in 
the immediate vicinity of Sawmill Lake. Some parts of the lake shore 
were grown with tall grass, partly flooded, and strewn with logs and 
other drift. Here the Drummond meadow mice had their homes ; their 
runways traversed the moss-grown logs, and, in the intervals between, 
they evidently traveled through very deep water when necessary. 
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Allen (1903, p. 550) comments upon the capture of but a single speci- 
men of M. drummondi at Telegraph Creek, compared with an abun- 
dance of M. mordax, as indicative of the two species having different 
centers of abundance, but from our own experience there seems to be 
demonstrated merely a preference for different sorts of surroundings. 
Microtvs mordax, about Telegraph Creek, was mainly caught along 
stream sides, the kind of habitat it is known to frequent in other parts 
of its range, and none was taken in any of the semi-aquatic runways 
where M. drummondi was obtained. 

At Glcnora the two species occurred in exactly the same places, 
runways used commonly by both traversing the weed-grown meadows 
about the old houses. At Doch-da-on Creek also they were found 
together in the bottom lands. 

We took no Drummond meadow mice at either Flood Glacier or 
Great Glacier, but the capture of a single specimen at Sergief Island 
may be taken as indicative of the occurrence of the species over the 
entire length of the river. There are probably times when drummo'ndi 
is abundant at Sergief Island, but our visit there was during a period 
of scarcity. 

Half-grown young were taken at Telegraph Creek the middle of 
June, and a little later young not more than two-thirds the bulk of 
adults were breeding. Embryos in gravid females ranged from four 
to ten in number. 


Microtus mordax mordax (Merriam). Cantankerous Meadow Mouse 

Found at every collecting station except Sergief Island, but not 
equally numerous at all places. One hundred and one specimens taken 
(nos. 30810-30909, 31051), from the following points: The Junction, 
12; Telegraph Creek, 16; Glenora, 38; Doch-da-on Creek, 21; Flood 
Glacier, 12; Great Glacier, 2. At the Junction, May 25 to June 6, 
specimens came in slowly. There was a little meadow at that point 
that showed signs of having been populated by meadow mice during 
the winter months, but the animals had since moved into the nearby 
woods. Those we obtained were taken along the streams or in wet 
places among the trees. They were apparently rather solitary in their 
habits and there were no well defined runways in use. At Glenora 
meadow mice were extremely abundant. The open meadow land was 
not frequented to any extent, but there were extensive clearings, since 
grown up with fireweed, that were intersected in every direction with 
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much-traveled runways. The shelter afforded by rail fences and the 
sides of the crumbling houses was also taken advantage of, and traps 
placed in such situations yielded mice night after night. A great 
many more were caught at that station than the thirty-eight that were 
preserved. 

At Doch-da-on Creek, this meadow mouse was not especially abun- 
dant. Most that were caught were taken in weed-grown bottom lands. 
At Flood Glacier, well defined runways, with many little piles of 
freshly cut green stuff, gave an appearance of an abundance of 
meadow mice, but despite the plentiful sign, specimens were taken but 
slowly. Apparently one full-grown Microtus can establish and operate 
an elaborate system of runways. One weed-grown area some fifty feet 
square, intersected with well used paths in which were found fifteen 
or twenty little piles of freshly cut green weed stems, yielded just one 
adult meadow mouse. At Great Glacier but two specimens were 
trapped. 

The occurrence of a meadow mouse of the longicaudus group over 
the entire length of the Stikine Eiver is of interest as bearing upon 
the relationship of Microtus mordax of the interior and M. macrurus 
of the coast. The two forms are closely related, and though hereto- 
fore recognized as distinct species, the differences between them are 
comparable to what is found among subspecies of some one species in 
other sections of the genus. The main differences between the two 
are of coloration and of length of tail. There are skull differences 
also but not trenchant ones. Macrurus, like other coastal species, is 
of dark brownish coloration, quite reddish-brown dorsally; mordax 
is distinctly gray. Macrurus has a longer tail than moi'dax, longer in 
actual measurement and longer in relation to total length. Both 
macrurus and mordax in the northern parts of their respective ranges 
(southeastern Alaska and northern British Columbia) are somewhat 
smaller than they are at their southern limits. 

We obtained long-tailed meadow mice at various points on the 
Stikine River down as far as Great Glacier, and I have at hand several 
additional specimens (from the collection of E. P. Walker) taken at 
Clearwater Creek, just below the British Columbia- Alaska boundary 
line. There are also available specimens from Wrangell and Mitkof 
islands (near the mouth of the Stikine), and from various points on 
the mainland short distances north and south of the mouth of the 
river. Macrurus is abundantly represented in the collection of this 
Museum from various points in the Alexander Archipelago. 
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Macrurus, as represented by specimens from the more western 
islands of the Alexander Archipelago, is a very different looking animal 
from mordax of the interior. The brown coloration of the one, and the 
gray of the other, correlated with the differences in size and length of 
tail, render the two series absolutely unlike. Meadow mice from Mitkof 
and Wrangell islands, however, are, in color, about midway between 
the extremes indicated, and the few specimens at hand from the lower 
Stikine tend still further to bridge the gap. As regards color, it is 
possible to arrange specimens with regard to geographical position, 
so as to produce a graded series of changes from one extreme to the 
other, wdth no abrupt break at any point. The same is true of general 
size, and of skull cliaracters. The accompanying diagram (fig. V) 


2-a 

l|i 

tf o5 


macriirua 


'^il 


n Sm 


-I 

“I 

B . 

£2 



Fig. V. Diagram showing individual and geographic variation in ratio of 
length of tail vertebrae to total length in adult long>tailed meadow mice (both 
sexes). Figures at left of the vertical lines indicate numbers of specimens 
measured; length of lines shows range of individual variation; points connected 
by lines mark positions of averages. 
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shows the manner in which ratio of length of tail to total length acts 
between one extreme and the other. There is a gradual lengthening of 
tail as the lower river is approached. On these grounds I believe that 
macrurus should be treated as a subspecies of Microtus mordax, Mic- 
rot us mordax mordax may be regarded as occurring along the Stikine 
River at least as far down as a point (Clearwater Creek) some twenty 
miles from the mouth of the river. 

Microtus velUrosus was described by Allen (1899, p. 7) from the 
Liard River, and specimens from Telegraph Creek were referred by the 
same writer (1903, p. 548) to that form, regarded as a subspecies, 
Microtus mordax vellerosus. Bailey, in his revision of the genus 
Microtus (1900, p. 48, footnote), denies recognition to this race, regard- 
ing it as inseparable from typical Microtus mordax mordax. Compar- 
ing our Telegraph Creek specimens with series of mordax from north- 
ern California, I am unable to distinguish between them, consequently 
I follow Bailey in the use of the name mordax for the northern animal. 


TABLE III 


Measurements in millimeters (average, minimum and maximum) of adult Microtus 
* from the Stikine region and from southeastern Alaska 


Microtus mordax mordax 

Total length 

Tail vertebrae 

Hind foot 

10 adults, The Junction, 
Stikine River 

170.6 (155.0-180.0) 

55.3 (50.0-62.0) 

20.9 (20.0-22.0) 

10 adults, Telegraph Creek, 
Stikine River 

182.5 (170.0-197.0) 

60.8 (51.0-70.0) 

21.0 (20.0-22.0) 

10 adults, Glenora, Stikine 
River 

192.2 (170.0-206.0) 

66.7 (52.0-76.0) 

21.4 (21.0-22.0) 

8 adults, Doch-da-on Creek, 
Stikine River 

184.1 (170.0-200.0) 

62.9 (55.0-70.0) 

21.0 (20.0-22.0) 

7 adults, Flood Glacier, 
Stikine River 

186.4 (180.0-200.0) 

66.1 (62.0-70.0) 

22.4 (22.0-23.0) 

Microtus mordax macrurus 

5 adults, Mitkof Island, 
s.e. Alaska 

174.2 (164.0-183.0) 

70.4 (68.0-72.0) 

21.8 (21,0-22.0) 

10 adults. Prince of Wales 
Island, s. e. Alaska 

189.3 (172.0-207.0) 

73.3 (63.0-80.0) 

21.1 (20.0-22.0) 
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Ondatra zibethica spatulata (Osgood). Northwestern Muskrat 
Taken at but one point, on Sergief Island. Six specimens were 
taken (nos. 30996-31001), on September 3, 4 and 5, of which three 
are adult and three young. Of one the skin was subsequently lost, 
leaving the specimen represented by a skull only. The muskrats fre- 
quented a series of little ponds just above the reach of the tides, where 
the grasses of the salt marsh gave place to clusters of reeds and thickets 
of alder and willow. These ponds were connected by well trodden trails 
through the grass, like large Microtus runways, paths that could be 



Pig. W. Marsh at western end of Sergief Island, Alaska. The rocky back- 
bone of the island, densely covered with spruce, rises abruptly from the sur- 
rounding swamps. At the base of this slope is a bordering fringe of bushes, 
mostly alder, red-berry elder and willow, with, underneath, tangles of salmon- 
berry and deviPs club. The marshes farthest inland, as here shown, are mostly 
of fresh water, with growths of tules and other fresh-water plants. This pond 
and others nearby were frequented by muskrats. The surface of this pond was 
in part covered with floating tules that had been recently cut by these mam- 
mals. Birds seen in such surroundings were green-winged teal, pintail, mallard, 
pectoral sandpiper, and Wilson snipe. Black swifts were seen almost daily 
soaring over this marsh. Photograph taken September 5, 1919. 

traced in the muddy bottom of shallow water and even across the 
deeper ponds, for the line of travel parted the floating moss and other 
aquatic vegetation and left just as distinctly marked a highway in 
the water as elsewhere. All along these trails there were signs of 
muskrat activities, masses of cut reeds floating in the ponds, and piles 
of coarse grass and other vegetation in the drier places. There were 


180 University of Calif orma Publications in Zoology [Voh.24: 

% 

no ^‘houses’’ to be seen anywhere. Apparently the animals were 
living in the shallow banks bordering some of the ponds, but this 
must have been farther back in the alder thickets than we penetrated, 
for we found no occupied burrows. 

Muskrats presumably occur the length of the Stikine River, but if 
so they are scarce, or else, perhaps, in widely scattered colonies that 
are easily overlooked. Fresh sign was found about a beaver pond at 
Flood Glacier, but evidently of but a few individuals. We were told 
of the occurrence of muskrats at Doch -da-on Creek, but we, ourselves, 
saw no evidence of their presence. 

The specimens obtained present such marked peculiarities of 
appearance as may very well be indicative of an undescribed race 
from the coast of southeastern Alaska, but at present it does not seem 
advisable to affix a name to this isolated series. In color they are dark 
dorsally, and extremely gray elsewhere. Spatulata, as represented in 
this Museum by comparable specimens from various parts of its range 
to the northward of the Stikine, is decidedly reddish. Our Sergief 
Island specimens are closely similar to fall examples of osoyoosensis 
from the Puget Sound region. Some of the latter have an indication 
of cinnamon on the underparts and sides, which is seen in none of the 
Sergief Island specimens, but there are certain skins from the neighbor- 
hood of Seattle that are exactly like them in color. Osoyoosensis, 
however, is a large species, and the specimens in question are of small 
size, agreeing with spatulata in this respect. Thus the Sergief Island 
muskrats are like osoyoosensis in color, like spatulata in size. The 
skull is of the spatulata type, being relatively broad, with wide spread- 
ing zygomata. 

There are five muskrats at hand (Mus. Vert. Zool., nos. 8353-8357) 
from Revillagigedo Island, Alaska, which lies south of the Stikine 
River, hence nearer the range of typical osoyoosensis. These specimens, 
according to Hollister (1911, p. 23), ‘‘while typical of spatulatus in 
size and color, show a slight approach toward osoyoosensis in the shape 
of the audital bullae and in the high, rounded jugals.’^ It is obviously 
necessary that specimens be taken from various points along the coast 
between the known habitats of spatulata and osoyoosensis before the 
peculiarities of the series at hand from Revillagigedo and Sergief 
islands can be explained. In the meantime, while those from the 
latter point are not particularly like spatulata, I prefer to list them 
by that name, as the race they most nearly resemble, rather than 
apply a new one, based upon characters the meaning of which is not 
understood. 



1922] 


Swarth: Birds and Mammals of the Stikine Region 


181 


TABLE IV 


Measurements in millimeters of adult Ondatra 



Total length 

Tail vertebrae 

Hind 

foot 

30996 9 ad. Sergief Id., Alaska 

502 

235 

76 

30998 cf* ad. Sergief Id., Alaska 

520 

225 

74 

31006 cf ad. Sergief Id., Alaska 

590 

246 

77 

Average of 4 adults of Ondatra z. spatulata^ 

northern British Columbia and Alberta' 

530 

232 

74.5 

Average of 10 adults of Ondatra z. osoyooaensisj 

from Oroville, Wash.^ 

589 

271 

83 

*Hollister, 1911, p 22 

UIolliHtpr, 1911. p 25 





Mus musculus musculus Linnaeus. House Mouse 
One speeimen preserved (no. 30910), an immature female caught 
at Sawmill Lake, June 12 ; several were trapped in a warehouse at 
Telegraph Creek. Allen (1903, p. 540) has recorded the occurrence 
of Mus musculus at Telegraph Creek in 1902, and it has probably been 
established there since a much earlier date, but from our experience 
it would seem not to be increasing in numbers or extending its range 
to any extent. It is an interesting fact that we did not obtain any 
at Glenora. House mice must have been there when the town was 
occupied by people. Apparently upon the withdrawal of the human 
population, the introduced Mus musculus was unable to compete suc- 
cessfully with the native Peromyscus, even under as favorable condi- 
tions as prevailed in the wooden houses of the abandoned city. 


Zapus saltator Allen. Stikine Jumping Mouse 
Found only near Telegraph Creek and at Glenora. The former 
is the type locality of this species (see Allen, 1899, p. 3) and a special 
effort was made there to get a series but the mice were not so numerous 
as at Glenora. Altogether, thirty-seven Stikine jumping mice were 
preserved (nos. 30911-30945, 31048, 31049), as follows: from The 
Junction, 1; Telegraph Creek, 7; Glenora, 29. All that were taken 
were adults. No young ones were seen and no gravid females were 
collected until June 30. After that date embryos, three to five in 
number, were found in most of the females taken. 

At Telegraph Creek specimens were caught in traps set about the 
edge of Sawmill Lake, mostly in thickets or under logs. At Glenora 
the jumping mice were found using Microtus runways extensively, 
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in the tall grass and fireweed. They were evidently more or less active 
during the day, at least in the early morning. There is considerable 
color variation in the series we collected, about one-fourth of the speci- 
mens being notably grayish as compared with the rest, and with very 
little brown on the back or ochraceous on the sides. 

Zapus saltato^* has been taken at the mouth of the Skeena River 
(Preble, 1899, p. 32), and at the mouth of the Taku River (Swarth, 
1911, p. 135). It would seem therefore that it might also range the 
entire length of the Stikine River, and I believe it to be very possible 
that it does so, despite our failure to obtain specimens along the lower 
part of that stream. 

Erethizon epixanthum nigrescens Allen. Dusky Porcupine 

Porcupines occur throughout the whole of the region we traversed, 
but they are apparently not abundant. We saw very few. On June 12 
one was taken a few miles west of Telegraph Creek. On July 11 one 
was seen on the mountain side above Doch-da-on Creek, and on July 17 
one entered our camp at the same locality. These were all that were 
encountered during the summer. The one obtained (no. 31001), a 
male, is not much more than half the bulk of an ordinary adult por- 
cupine, but aside from its small size there is little about the animal to 
suggest immaturity. It must have been born the preceding year at 
least. It was badly infested with tapeworms, the abdominal cavity 
containing packed masses of the parasite in almost incredible amount, 
and this condition might, perhaps, explain the poor physical develop- 
ment of the host. The general coloration of this animal is pale yellow, 
the long overhairs being extensively tipped with this color and the 
quills being mostly yellowish. The basal portion of the body hairs is 
dull brownish, as is also the entire face. The two other porcupines 
that were seen, apparently normal adults, were extremely dark colored. 

Marmots caligata caligata (Eschscholtz). Northern Hoary Marmot 

Apparently a timber-line species in the upper Stikine region, and 
descending to sea level at the coast. Whether or not it also occurs at 
high altitudes in the coastal region I do not know. We saw none in 
the immediate vicinity of Telegraph Creek, though the species doubtless 
occurs in the surrounding mountains. An acquaintance who climbed 
Qlenora Mountain on July 2 told us of seeing a marmot on the heights 
above the timber. We ran across more or less sign on the bare ridges 
.above Doch-da-on Creek in July ; on July 23 one of the animals was 
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seen there, far above the timber, too wary for a near approach. On 
Kirk’s Mountain, some miles north of Doch-da-on Creek, Dixon heard 
a number of marmots whistling. 

At Flood Glacier some marmots were residing in rock piles at the 
base of the mountain, several miles back from the river but at a not 
much higher altitude. Dixon shot two here on August 1, an adult 
male (no. 31005) and a young one, perhaps a quarter grown (no. 
31004). The species was not encountered farther down the river. 

The marmots of the mountains about Doch-da-on Creek and Glenora 
may well be Marmota caligata oxytona Hollister. This would be at 
about the western limit of that subspecies. The adult male from Flood 
Glacier has a large skull, well within the limits of oxytona, and ex- 
hibiting the characters of that race as detailed by Howell (1915, p. 63), 
but in external measurements this animal is no larger than coastal 
specimens of the subspecies caligata. The young male from Flood 
Glacier is at the same stage of growth as a young caligata at hand 
from the mouth of the Chickamin River, Alaska, and the two are indis- 
tinguishable in appearance. The peculiarities of the skull in the adult 
may be an indication of intergradation between caligata and oxytona 
in the middle reaches of the Stikine, but the material at hand does not 
suffice to settle that point. 

Oitellus plesius plesius (Osgood). Bennett Ground Squirrel 

On June 4 two ground squirrels were taken at the Summit (nos. 
30994, 30995 ) , and one other was seen. This same place was visited on 
May 29 and again on June 5 without any animals being encountered. 
It was still quite wintry at that altitude, with much snow on the 
ground and ice on the lakes, and it seemed likely that most of the 
ground squirrels were still in hibernation. M. P. Anderson had found 
them in abundance at the Summit in July and August, 1902 (Allen, 
1903, p. 534). The species^ occurs in the Stikine region only on the 
mountain slopes above timber line; it is found nowhere in the lower 
valleys. 

The three animals seen were all observed within a radius of two 
hundred yards. There were a number of fresh looking burrows at 
the same place. These holes were scattered, though sometimes there 
were two or three fairly close together; some were amid thickets of 
low bushes, others out in the open meadows. They were small, con- 
sidering the size of the animal, and there were no noticeable mounds 
of earth at the entrances. Of the two animals collected, the stomachs 
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were well filled with masticated moss and lichens. The female con- 
tained four small embryos. Anderson (Allen, loc. cit,) in 1902 col- 
lected young squirrels ‘^one-fourth to one-half grown at the same 
place on July 31 . 

When we were at Glenora two acquaintances who were camped 
nearby made a trip to the summit of Glenora Mountain, which rises 
just north of the town. They reported an abundance of ground 
squirrels on the slopes above the timber. We kept a careful lookout 
for the species on the mountains above Doch-da-on Creek where the 
surroundings were apparently ideal, but saw none of the animals nor 
any burrows or other certain sign of their presence. 

Eutamias borealis caniceps Osgood. Gray-headed Chipmunk 

Of general distribution in the region about Telegraph Creek and 
Glenora; not abundant but apt to be encountered anywhere in the 
lowlands. At Doch-da-on Creek chipmunks were noticeably less abun- 
dant, and the species was not seen at all farther down the river. While 
apparently mostly at low altitudes, chipmunks were sometimes found 
well up the mountain sides. On July 11 one was seen at timber line 
(about 3000 feet) above Doch-da-on Creek. 

Dandelions were a favorite food. Toward the end of June and in 
July these were going to seed, and chipmunks were constantly seen 
stripping the fiuffy heads. Individuals had certain favorite spots for 
eating, and at such places there were heaps of dandelion fuzz and 
parts of the blossoms. 

Twenty-eight specimens were collected (nos. 30946-30973 ), as fol- 
lows : Telegraph Creek, fifteen adults ; Glenora, five adults ; Doch-da-on 
Creek, two adults and six young. 

The chipmunk of the Telegraph Creek region was identified as 
Entamias cardeeps by Allen (1903, p. 533). Preble (1908, p. 169) 
considers caniceps as a subspecies of Eutanvias borealis, and I am here 
following his opinion. No topotypes of caniceps nor any examples of 
borealis have been available for comparison. 

Sciurus hudsonicus hudsonicus (Erxleben). Northern Red Squirrel 
Sciurus hudsonicus picatus Swarth. Northwest Coast Red Squirrel 

Red squirrels were not abundant at any point visited by us in the 
upper Stikine Valley, though seen in small numbers almost everywhere. 
About Telegraph Creek and Glenora from five to ten individuals might 
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be encountered in the course of a day's walk. At Doch-da-on Creek 
they were less numerous, due perhaps to their having been incidentally 
killed by the systematic trapi)ing that had been carried on during the 
previous winter over much of the ground we covered at that point. 
At Flood Glacier and Great Glacier, red squirrels were extremely 
scarce. We realized, of course, the fact that this species occurred as 
two different geographic races, at the mouth of the Stikine and at the 
head of the river, respectively, and that there was probably continuous 
distribution of the species for the entire length of the stream. We 



Fig. X. Thicket of wild cherry {Prunus demissa) at Telegraph Creek. This 
shrub grows in abundance in that region; by the middle of June the bushes are 
covered with white flowers. The gray>headed chipmunk was characteristically 
found in such surroundings as are here shown, on rather broken ground that 
was gronm up with bushes of this sort. Photograph taken June 15, 1919. 

realized also that in all probability somewhere near Flood Glacier or 
Great Glacier was the critical point where the two subspecies meet, 
and for that reason we bent every effort toward getting specimens 
from those stations. However, not more than two or three were seen 
at each place. At Sergief Island, too, red squirrels were scarce. 

Altogether we collected twenty specimens (nos. 30974-30993), 
fifteen adults and five young, from the following localities : Telegraph 
Creek and vicinity, ten ; Glenora, two adults and one young ; Doch-da-on 
Creek, three full-grown young ; Flood Glacier, one ; Great Glacier, one ; 
Sergief Island, one adult and one young. The Telegraph Creek sped- 


186 


University of California Publications in Zoology [Vol. 24 


mens were taken at various points between that town and the Summit, 
twelve miles to the northward. Six specimens from Telegraph Creek 
were submitted to Mr. E. A. Preble, of the United States Biological 
Survey, for subspecific determination. His conclusion is that these 
squirrels are ^ Virtually identical with Sciurus h, hudsonicus. In some 
respects, notably in the color of the back, they show some slight ap- 
proach to 8. h, pctulans of the coast. They agree, however, with 
hudsonicus as regards the color of the fringe of the tail.^’ The Glenora 
and Doch-da-on Creek specimens are clearly in the same category as 
the Telegraph Creek specimens; they are all 8, h. hudsonicus. The 
squirrels from Flood Glacier, Great Glacier, and Sergief Island are 
just as unequivocally 8. h. picatus. 

As between hudsomcus and picatus, there are differences of color 
and of the skull. Red squirrels from Doch-da-on Creek (three full- 
grown young) are in both respects typical of hudsomcus and they rep- 
resent the farthest point down stream at which this subspecies was 
taken. Our next collecting station was Flood Glacier, some forty miles 
down the river, and, as noted, there was taken at that point but the 
one red squirrel, typical of picatus, both as regards color and skull. 
Whether there actually is a stretch of country in this intermediate 
region where red squirrels are as scarce as our experience seems 
to indicate, or whether we were merely unlucky in the necessarily 
limited areas our field work covered at Flood Glacier and Great Glacier, 
remains still to be determined. It may be, of course, that there is 
actually a, notable scarcity of the animals throughout this intermediate 
region, that there is some attribute of the country that is unfavorable 
to the red squirrel, and hence serves to keep apart these two subspecies. 
(For the use of the name 8ciuru8 hudsomcus picatus see Swarth, 
19212), p. 92.) 

We gained but little information regarding the life history of the 
red squirrel in the region explored. Near the Junction individuals 
were several times seen to enter holes in the ground, holes that, from 
their appearance, evidently served as homes. Squirrel nests were 
sometimes seen in the trees, but they were* not numerous. Females 
collected May 25 and 26 contained embryos, four and five in number, 
and about 30 millimeters long. A young male shot at Glenora, July 2, 
is about two-thirds the length of an adult, and about a quarter the 
weight. The three young ones from Doch-da-on Creek, taken July 14, 
17, and 22, respectively, are nearly full-grown, being but slightly 
below adults in measurements and weight. 
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The first red squirrel collected near Telegraph Creek, on May 26, 
had almost completely finished the molt into the summer pelage. Others 
shot during the next two weeks are either in the winter pelage through- 
out or else variously advanced in the change, showing ragged patches 
of the old coat. Those taken farther down the river are all in summer 
pelage. 

An adult female taken at Qlenora July 4 (no. 30986) has the 
incisors of both jaws malformed so that they could not meet, the two 
lower teeth passing together to the left of the upper ones. All four 
had grown to abnormal length, but not so much so as to endanger the 
animars life. They were evidently worn down somewhat by the fric- 
tion sideways ; the teeth are beveled, but not on the same plane as in 
normal individuals. This squirrel was in good condition, in fact there 
was some fat under the skin. A western goshawk collected at Flood 
Glacier contained in its stomach the remains of a red squirrel ; doubtless 
all the hawks of the region prey upon this species to some extent. 


TABLE V 


Measurements in millimeters of Sciuriis from the Stikine Region and from south- 
eastern Alaska 


Sciuriis hudsonicus hudsonicus 

Total 

length 

Tail 

vertebrae 

Hind 

foot 

Ear 

30975 cT Telegraph Creek, B, C, May 29, 1919 

330 

130 

47 

17 

30976 cf Telegraph Creek, B. C. May 29, 1919 

315 

125 

48 

17 

30977 cf Telegraph Creek, B, C. May 29, 1919 

330 

127 

47 

17 

30978 cf Telegraph Creek, B. C. May 29, 1919 

332 

122 

48 

16 

30982 cf Telegraph Creek, B, C. June 18, 1919 

330 

125 

50 

18 

30983 d' Telegraph Creek, B, C. May 27, 1919 

330 

133 

50 

19 

30987 cf Doch-da-on Creek, B. C. July 22, 1919 

300 

120 

48 

17 

Sciurus hudsonicus picatus 





30991 d Great Glacier, B. C. Aug, 10, 1919 

310 

122 

47 

14 

30993 d Sergief Id., Alaska Sept. 4, 1919 

Average measurements of 8 males from 

300 

115 

45 

13 

southeastern Alaska 

312.37 

125.37 

50.75 


Sciurus hudsonicus hudsonicus 





30974 9 Telegraph Creek, B. C. May 26, 1919 

320 

120 

50 

16 

30979 9 Telegraph Creek, B. C. May 30, 1919 

320 

125 

47 

16 

30980 9 Telegraph Creek, B. C. May 31, 1919 

325 

125 

46 

16 

30984 9 Glenora, B. C. July 1, 1919 

320 

130 

44 

14 

30986 9 Glenora, B. C. July 4, 1919 

29) 

127 

44 

17 

Sciurus hudsonicus picatus 





30990 9 Flood Glacier, B. C. July 31, 1919 

293 

109 

47 

16 

30992 9 Sergief Id., Alaska Sept. 2, 1919 

Average measurements of 8 females from 

300 

114 

48 

14 

southeastern Alaska 

308.25 

123.0 

51.25 

.... 



188 


University of California Publications in Zoology [Vol. 24 


Lepus americanus macfarlani Merriam. Mackenzie Varying Hare 
We were told that some years rabbits occurred in abundance in 
the country about Telegraph Creek, but we were there during a period 
of scarcity, and they were all but totally absent. As evidence of former 
abundance we found scattered through the woods many crumbling 
rabbit skeletons, bleached and weathered, which had lain there for a 
year at least, perhaps longer. On June 18 fresh rabbit tracks were 
seen in the dust of a trail some five or six miles west of Telegraph 
Creek, and on July 7 a young rabbit about two-thirds grown (no. 
31003) was taken near the Stikine Eiver opposite Glenora. No others 
were seen, nor any indication of their presence, at any other point. 

Castor canadensis canadensis Kuhl. Beaver 
An abundant species on the lower Stikine, where the many miles of 
fiooded bottom lands, the mazes of winding channels and sloughs, and 
the abundant forest growth, all combine to make conditions that are 
well-nigh ideal for the beaver. Above “the Canon the species is 
scarce. There are undoubtedly many obscure little ponds hidden in 
the woods and blind sloughs and channels running back from the river 
that still shelter small and scattered colonies, but the beavers have been 
so nearly extirpated in this region that trapping is no longer profitable. 

A few miles from Telegraph Creek there were beaver ponds, some 
of considerable size, but we were told that the beavers had long been 
wiped out. At Glenora, one evening, the resounding “plop'' of a 
beaver's tail in the water near the river’s edge gave evidence of one 
survivor, at least. Near Doch-da-on Creek, several miles back from 
the river, there was a series of ponds, all occupied by beavers, though 
so many had been caught there during the several years immediately 
preceding our visit that there were probably but few still left. 

At Flood Glacier and at Great Glacier beavers were seen, and also 
abundant evidence of recent activities. At Farm Island, just above 
Sergief Island, at the mouth of the river, Dixon found a colony of 
some size, and on September 5 he trapped two at that point. These 
two specimens (nos. 31013, 31014), immatures, probably born the 
preceding year, were the only ones taken. 

This material is too scanty to definitely determine the subspecific 
position of the beaver of the Stikine region, but it may be said that the 
two animals obtained are appreciably paler in coloration than phaeus, 
of Admiralty Island, or even than leucodonta, of Vancouver Island. 
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We saw trappers^ skins, also, from various points on the Stikine, and 
they all appeared to be paler colored than phaeus. It seems safe to 
assume that but one subspecies of beaver occurs over the entire length 
of this river, and apparently it is a relatively pale-colored form. There 
are probably beavers on the mainland coast of southeastern Alaska 
wherever conditions are suitable, and also on most of the islands. 
From this whole general region, however, specimens are available only 
from Admiralty Island, where the dark colored Castor c. phaeus 
occurs. Whether this form occupies a habitat more extensive than 
this one island, and the extent of the area on the coast of Alaska that 
is occupied by the paler colored subspecies of the Stikine region, are 
points that still remain to be ascertained. 

Odocoileus columbianus sitkensis Merriam. Sitka Deer 

No deer nor any sign of their presence was seen until we reached 
the mouth of the river. At Sergief Island the fresh tracks of one indi- 
vidual were seen on the beach during the first week in September. 
Deer are fairly numerous on the nearby Farm Island, but they seldom 
cross over to Sergief. Dixon spent several days (August 26-29) on a 
trip to Mitkof Island. Deer are abundant there, as on most of the 
islands of the Alexander Archipelago, and on August 28 three were 
shot. One of these (no. 31012), a spike buck, was preserved as a 
specimen. 


Aloes americanus gigas Miller. Alaska Moose 

The most important game mammal of the region and the main 
source of fresh meat for the residents of the country. We were told 
that twenty or thirty years ago moose were scarce in the Telegraph 
Creek region and almost unknown farther down the river, and that 
they had steadily increased in numbers since that time. At present 
they are abundant. We saw fresh sign everywhere we went, in the 
immediate vicinity of each of our camps (including points within two 
miles of the town of Telegraph Creek), and as far down the Stikine as 
the Great Glacier. Moose are known to occur regularly even farther 
down stream, and we were told of one being killed at the river’s mouth 
some years ago. On the mountains above Doch-da-on Creek fresh 
moose tracks and droppings were seen just above timber line, at about 
4000 feet elevation. 
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At the Junction, on May 27, Dixon was going quietly through the 
poplar woods in search of birds when a cow moose suddenly burst 
forth from a clump of alders some thirty yards away and charged 
viciously upon him with mouth open and neck bristles all on end. 
When she was within fifteen yards and still coming, he fired a load of 
dust shot, whereupon she swerved to one side and went off through 
the trees. A search of the bushes from which she had emerged dis- 
closed a newly born calf, still unable to do more than totter about on 
its long and very wobbly legs. 

Dixon ’s observations upon this animal read in part as follows : 

When first found, on the very spot where it was born, the calf was not frightened 
but came up to me, whining like a puppy dog. Later this low whine was found 
to be a usual call note of the youngster. The moose characters of large ears, 
overhanging nose, high shoulders, low rump, and long legs, were all conspicuous. 
The face and particularly the ears, were much lighter colored than the body. 
An incipient mane of black hairs showed as a narrow line from the back of the 
head to a point just back of the shoulders. The metatarsal glands were con- 
spicuously colored by^ a patch of whitish hairs covering an area one inch long 
by one-half inch wide. The body was clothed with thick warm hair, plumbeous 
at the basal half, then brown, and with a faint tipping of black. In walking 
on level ground the young moose stood 30 inches high at the shoulder and 27 
inches at the rump. The distance from the nose to the tip of the tail in life 
was 30 inches. 

The sense of hearing was most keen, sight second, and smell last. A cracking 
twig always startled her violently. The upper eyelid had eyelashes over an 
inch long, which helped to keep the myriad mosquitoes out of the eyes. A 
swarm of these bloodthirsty pests were sucking blood from the helpless youngster 
when first discovered. 

In attempting to nibble grass the little moose knelt down on her front legs, 
and in this position was able to bite off the tender grass with her eight sharp 
lower incisors, well developed even in this 24 hour old calf. Attempts were 
also made to nibble budding willow twigs. In lying down she knelt on her 
front legs first, then the posterior was lowered and the long hind legs tucked 
up under or to one side of the body. In getting up, the animal rose to its 
knees on its front legs, and then the hind quarters were raised. By mid after- 
noon the young moose followed me about the camp so that I had difficulty in 
keeping far enough away to use the camera. 


Rangifer osbomi Allen. Cassiar Caribou 
We ourselves were at no time in caribou territory, and my only 
reason for including the species here is to place on record information 
received regarding the distribution of this animal. Telegraph Creek 
is the outfitting place of hunters who visit the region each fall, and 
many caribou are killed by them, but the mountains where the hunting 
is usually done are reached by long pack trips to the northward and 
eastward. 
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We were told by the caretaker at Mr. Callbreath’s farm, across the 
river from Glenora, that a band of ten or twelve caribou had spent the 
previous winter on the unforested summit of Glenora Mountain, where 
he had often watched them with a field glass. This may represent the 
extreme western point reached by the species in this region. Twenty- 
five miles farther down the river there are other mountains with exten- 
sive areas rising above timber line, which have been hunted over for 
many years past by Ca])tain A. B. Conover, residing at the mouth of 
Clearwater Creek. He told us that he had never seen any caribou there, 
nor any sign of their presence. 



Fig. Y. Young Alaska moose {Alces amerxcanus gigas)^ twenty-four hours 
old. The long legs of the adult moose is a feature that is much accentuated 
in the calf, giving an apj>earance of extreme ungainliness to the short-bodied 
animal, whether standing upon these stiltlike members 'or lying down 'with the 
legs awkwardly folded underneath. Photograph taken near Telegraph Creek, 
May 27, 3919. 


Oreamnos montanus columbianus Allen. Columbian Mountain Goat 
Mountain goats are probably of general distribution on the higher 
mountains from Telegraph Creek west to the coast. Our own exper- 
iences were limited to three localities. At Glenora, on July 3, an 
acquaintance ascended the mountain that rises behind the town, and 
he told us that he saw two goats near the summit. On July 11 and 23 
we climbed the mountain just south of DochAla-on Creek. As soon as 
the belt of upright timber was passed, goat sign was seen on all sides. 
Broad, well-beaten trails wound through the thickets of prostrate 
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balsam, to split again and again and finally become indistinguishable 
on the open grass-covered slopes above. The balsam branches along 
the trails were decorated with streamers of long white hair, caught from 
the shedding animals as they passed along. Recently occupied beds 
could be distinguished at many points, and numerous footprints and 
droppings all attested to the presence of mountain goats in some num- 
bers. We saw none here, however, 'though on the 11th, when we started 
to* descend the mountain toward evening, fresh tracks were seen at one 
point where a goat had crossed our trail since morning. 

Four days, July 16 to 19, were devoted by Dixon to a hunt on the 
mountain above Kirk’s Creek, some eight or ten miles north of Doch- 
da-on Creek. He saw a number of the animals and shot an adult male 
(no. 31008). Several were in sight at once when this one was killed, 
and Dixon ’s observations on the behavior of the remainder of the band 
include some interesting items. His notes read in part as follows : 

While we were skinning our specimen another goat came back, and after 
grazing about awhile laid down against a granite boulder, where, with head 
propped up against a stone, he watched us as we worked. Although we were 
in plain sight and only 150 yards away, he lay there placidly observing us. As 
soon as I started to sneak down out of sight, in an attempt to approach near 
enough to get a photo, the goat got up and went over the ridge and across a 
narrow ravine, where he stood waiting, watching me as I came over the crest 
of the ridge 100 yards away. I followed him over the next ridge and saw him 
disappear down a snow slide toward a hanging valley below. From this latter 
point I searched the cliffs above me with the binoculars, and saw a goat lying 
in a niche in the cliff, high above me. This animal lay motionless with out- 
stretched neck, watching me intently. Going around the ridge out of sight 
at one side of the cliff, I worked my way up to a level with him, then edged 
around the cliff so that when I stepped out in sight I was less than thirty feet 
distant. The goat bounded to his feet, then slowly and deliberately jumped 
from niche to niche along the face of the cliff until a slide was reached. Here 
he bounded and slid down, scattering the rocks as he went. The spot where he 
had been resting, about the center of the cliff, was like the eyrie of a golden 
eagle, and about as difficult of access. It seemed incredible that so large an 
animal could ever have reached it along the face of the cliff. A man certainly 
could not have done so. . 

His tracks led across a snow slide to a cavity at the south side of a large 
boulder. The snow melting away from the rock left a hole about six feet long, 
three feet wide and four feet deep, and in here the goat had lain down, resting 
on the snow and peering at me over the brink. Only the dark eyes and horns 
could be seen, the otherwise white coloration blending perfectly with the snow. 
I walked 'down to within 100 feet of the animal and took two photos while he 
lay perfectly still. Then I crawled to the edge of the snow bank, too steep 
for me to cross, and threw rocks at him. Arising, at first he stood his ground, 
stamping his fore feet or making feints at charging me. I finally struck him 
with a stone and he jumped to the edge of the snow bank, where he stood with 
arched neck and tail erect as though in challenge. Then he started down the 
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Bnowslide. With hind legs flexed and spread well apart, and front legs rigid, 
almost on his haunches, he slid and wriggled in safety down the dangerous slide, 
which at the bottom dropped over a precipice. At the top of this cliff he 
crossed to the solid rock beyond, and then turned to see if I was coming. 

The goat taken was a male, fully mature but not of great age. His 
weight was estimated at two hundred pounds. This animal has almost 
none of the long shaggy covering with which we usually associate the 
species. It is white, just as in winter, but the hair is extremely short. 
Over much of the body there is no more than a scanty covering of 
tightly curled wool, which presumably would develop later into a dense 
body covering, completely hidden by the long straight hairs of the 
winter coat. 

Oreamnos montanus columhianns was described from the Shesley 
Mountains, in the same general region and some sixty or seventy miles 
north of the place where our specimen was taken (see Allen, 1904, p. 
20). Mountain goats occur on the mountains along the mainland 
coast of southeastern Alaska directly to the westward of this region, 
and with very little doubt at all suitable places between. Whether or 
not the subspecies columbianns extends westward to the coast we have 
not the material to decide, though the specimens at hand suggest 
otherwise. There are three specimens available from the coast of south- 
eastern Alaska, an adult female and two young males. The old female 
has horns that are nearly as widespreading as in a female Oreamnos 
kcnjiedyi, from Cook Inlet, of about the same age. They are more 
widespreading than in our adult male from the Telegraph Creek region. 
These are the only comparisons that it is feasible to make. This mate- 
rial thus suggests the possibility at least of the existence of a coastal 
race, kenncdyi, as distinct from columbianns of the interior. In all 
probability kennedyi should be regarded as a subspecies of Oreamnos 
montanuSf rather than a distinct species. There is with little doubt 
sufficiently continuous distribution of mountain goats along the 
Alaskan coast to insure intergradation between the several described 
forms, and the goat occurring on the mainland of the Sitkan region 
may well prove to be referable to kennedyi, though perhaps not 
exhibiting the characters of that race in their extreme. 
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CHECK LIST OF BIEDS 

1. Colymbus holboelli (Eeinhardt). 

2. Colymbus auritus Linnaeus. 

3. Gavia immer (Briinnich). 

4. Larus Philadelphia (Ord). 

5. Sterna paradisaea Briinnich. 

6. Mergus americanus Cassin. 

7. Anas platyrhynchos Linnaeus. 

8. Nettion carolinense (Qmelin). 

9. Spatula clypeata (Linnaeus). 

10. Dafila acuta (Linnaeus). 

11. Marila, sp.f 

12. Glaucionetta islandica (Gmelin). 

13. Histrionicus histrionicus (Linnaeus). 

14. Oidemia deglaridi Bonaparte. 

15. Branta canadensis occidentalis (Baird). 

16. Ardea herodias fannini Chapman. 

17. Gallinago delicata (Ord). 

18. Pisobia maculata (Vieillot). 

19. Pisobia minutilla (Vieillot). 

20. Totanus melanoleucus (Gmelin). 

21. Totanus flavipes (Gmelin). 

22. Tringa solitaria cinnamomca (Brewster). 

23. Actitis macularia (Linnaeus). 

24. Oxyechus vociferus vociferus (Linnaeus). 

25. Dendragapus obscurus flemingi Taverner. 

26. Dendragapus obscurus sitkensis Bwarth. 

27. Canachites canadensis osgoodi Bishop. 

28. Canachites canadensis atratus Grinnell. 

29. Bonasa umbellus umbelloides (Douglas). 

30. Lagopus leucurus leucurus (Swainson). 

31. Zenaidura macroura carolinensis (Linnaeus). 

32. Circus hudsonius (Linnaeus). 

33. Accipiter velox (Wilson). 

34. Astur atricapillus atricapilliis (Wilson). 

35. Astur atricapillus striatulus Eidgway. 

36. Buteo borealis calurus Cassin. 

37. Buteo swainson! Bonaparte. 

38. Aquila chrysaetos (Linnaeus). 

39. Haliaeetus leucocephalus alascanus C. H. Townsend. 

40. Falco peregrinus pealei Eidgway. 

41. Falco columbarius columbarius Linnaeus. 

42. Falco sparverius sparverius Linnaeus. 

43. Asio flammeus (Pontoppidan). 

44. Cryptoglaux funerea richardsoni (Bonaparte). 

45. Bubo virgpniauus, subsp.t 

46. Glaucidium gnoma, sub sp.f 

47. Ceryle alcyon caurina Grinnell. 

48. Dryobates villosus monticola Anthony. 

49. SphyrapicuB varius varius (Linnaeus). 
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50. Sphyrapicus varius ruber (Gmelin). 

51. Colaptes auratus borealis Eidgway. 

52. Chordeiles virginianus virginianus (Gmelin). 

53. Cypaeloides niger borealis (Kennerly). 

54. Chaetura vauxi (J. K. Townsend). 

55. Selasphorus rufus (Gmelin). 

56. Sayornis sayus (Bonaparte). 

57. Nuttallornia borealis (Swainson). 

58. Myiochanes richardsoni richardsoni (Swainson). 

59. Empidonax diflricilis difficilis Baird. 

60. Empidonax trailli alnorum Brewster. 

61. Empidonax hammondi (Xantus). 

62. Empidonax wrighti Baird. 

63. Otoporis aljicstria arcticola Oberholser. 

64. Cyanoeitta stelleri stelleri (Gmelin). 

65. P^risoreua canadensis canadensis (Linnaeus). 

66. (^rvus corax principalis Eidgway. 

67. Corvus brachyrhynclios caurinus Baird. 

68. Euphagus carolinus (Muller). 

69. Pmicola eiiucleator flammula Homeyer. 

70. (’arjiodacus purpureus jiurpureus (Gmelin). 

71. Loxia curvirostra bendirei Eidgway. 

72. Loxia curvirostra sitkensis Grinncll. 

73. Loxia Icucoptcra Gmelin. 

74. Leucosticte tephrocotis littoralis Baird. 

75. Sjdnus pinus pinus (Wilson). 

76. ('alcarius lapponicus alascensis Eidgway. 

77. Passerculus sandwichensis savanna (Wilson). 

78. Passerculus sandwichensis alaudinus Bonaparte. 

79. Zonotrichia leucophrys gambeli (Nuttall). 

80. Zonotrichia coronata (Pallas). 

81. Spizella monticola ochracea Brewster. 

82. Spizella passerina pasaerina (Bechstein). 

83. Junco hy emails connectens Coues. 

84. Junco oregauus oreganus (J. K. Townsend). 

85. Melos})iza melodia rufina (Bonaparte). 

86. Melospiza melodia caurina Eidgway. 

87. Melospiza lincolni gracilis (Kittlitz). 

88. Passerella iliaca unalaschcensis (Gmelin). 

89. Passerella iliaca fuliginosa Eidgway. 

90. Piranga ludoviciana (Wilson). 

91. Petrochelidon lunifrons lunifrons (Say). 

92. Ilirundo erythrogaster Boddaert. 

93. Iridoprocne bicolor (Vieillot). 

94. Tachycineta thalassina lepida Mearns. 

95. Eiparia riparia (Linnaeus). 

96. Bombycilla garrula pallidiceps Eeichenow. 

97. Vireosylva gilva swainsoni (Baird). 

98. Vermivora celata orestera Oberholser. 

99. Vermivora celata lutescens (Eidgway). 

100. Vermivora peregrina (Wilson). 

101. Dendroica aestiva aestiva (Gmelin). 
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102. Dendroica coronata hooveri McGregor. 

103. Dendroica townsendi (J. K. Townsend). 

104. SeiuruB noveboracensis notabilis Eidgway. 

105. Oporornis tolmiei (J. K. Townsend). 

106. Wilsonia pusilla pileolata (Pallas). 

107. Setophaga ruticilla (Linnaeus). 

108. Anthus rubescens (Tunstall). 

109. Nannus hiemalis pacificus (Baird). 

110. Gerthia familiaris occideiitalis Eidgway. 

111. Sitta canadensis Linnaeus. 

112. Penthestes atricapillus septentrionalis (Harris). 

113. Penthestes gambeli abbreviatus Grinnell. 

114. Penthestes rufescens rufescens (J. K. Townsend). 

115. Eegulus satrapa olivaceus Baird. 

116. Eegfulus calendula calendula (Linnaeus). 

117. Eegulus calendula grinnelli W. Palmer. 

118. Myadestes townsendi (Audubon). 

119. Hylocichla ustulata ustulata (Nuttall). 

120. Hylocichla ustulata swainsoni (Tschudi). 

121. Hylocichla guttata guttata (Pallas). 

122. Hylocichla guttata nanus (Audubon). 

123. Planesticus migratorius migratorius (Linnaeus). 

124. Planesticus migratorius caurinus Grinnell. 

125. Ixoreus naevius naevius (Gmelin). 

126. Ixoreus naevius meruloides (Swainson). 

127. Sialia currucoides (Bechstein). 

GENERAL ACCOUNTS OP THE BIRDS 

Oolymbus holboelli (Reinhardt) . Holboell Grebe 
A pair was nesting on Sawmill Lake in June. They kept far out 
on the lake, but with binoculars we were able to determine their specific 
identity. 


Oolymbus auritus Linnaeus. Horned Grebe 
Small grebes were seen on Sawmill Lake several times during June, 
always at a great distance, and on June 12 a pair was seen on Alkali 
Lake. 


Gavia immer (Briinnicb). Common Loon 
At least one pair on Sawmill Lake. The birds were quiet and un- 
obtrusive, never being heard calling at that point. Another pair, 
encountered in a small lake near Doch-da-on Creek, was more noisy, 
and our arrival at the lake shore was invariably heralded by an out- 
burst of sound from both birds. At that time, the middle of July, 
they were caring for two young, apparently about a third grown. The 
four birds were almost always seen together. 
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Larus Philadelphia (Ord). Bonaparte Gull 

One or two flocks were seen just after we passed Dixon Entrance, 
going north, on May 19. They were apparently migrating, the only 
migrants in evidence at that time, and were traveling in a manner 
characteristic of the Bonaparte gull, but different from most of our 
other species. The flocks were in compact formation and flying swiftly, 
more like large waders than gulls in appearance ; there was no soaring 
whatever, and no lingering. 

A single Bonaparte gull was seen on Sawmill Lake, June 17. A 
small gull seen flying up stream past our Flood Glacier camp on 
August 4 was^probably of this species. 


Sterna paradisaea Briinnich. Arctic Tern 

On our trip up stream. May 21 to 23, terns believed to be of this 
species, were seen at intervals up to within thirty miles of Telegraph 
Creek. On July 14, at Doch-da-on Creek, several were flying about 
over some sand bars in midstream ; from then on they were noted at 
various times and places, always far out over the river. 

Mergus americanus Cassin. American Merganser 

On May 21, mergansers were seen in fair abundance at the mouth 
of the Stikine ; they lessened in numbers as we went up stream, and 
finally disappeared, none being observed above ^‘the canon.’’ Those 
that came near enough for identification were all M, americanus. 

Later in the summer, at Flood Glacier, at least two different broods 
of mergansers were seen, but of what species could not be ascertained. 
On July 29 a family of ten or twelve plunged into the stream opposite 
our camp, hotly pursued by a bald eagle. The eagle was very much in 
earnest, but it was curious to see, once the water was reached, the 
indifference with which the mergansers regarded their formidable 
pursuer. None took the trouble to dive, even, except the one specifically 
selected as a victim. Then, at the last moment, that particular indi- 
vidual disappeared easily beneath the water, leaving the eagle flounder- 
ing and gathering himself for another iry at the flock. He soon gave 
up the task, and the mergansers swam down stream out of our sight. 
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Anas platyrhynchos Linnaeus. Mallard 
A single bird, seen June 12 in a beaver pond some five miles west 
of Telegraph Creek, was the only indication we had that this species 
might be breeding in the upper Stikine Valley. Ducks are quiet and. 
retiring during the nesting season, however, and we spent but little 
time in places where we would be apt to find them, so that our negative 
results are no proof of the actual scarcity of this and some other 
species. 

At Sergief Island, August 17 to September 7, mallards were present 
in considerable numbers. All that we shot proved to be young birds. 

Nettion cardlinense (Gmelin). Green-winged Teal 
A pair was seen June 12 in a beaver pond some five miles west of 
Telegraph Creek. At Sergief Island, toward the end of the summer, 
teal were present in abundance, usually in flocks of ten or twelve 
individuals. Two specimens were preserved, an immature male taken 
on September 2 (no. 39705), and an adult female, September 5 
(no. 39706). 


Spatula cl3rpeata (Linnaeus). Shoveller 
A single bird was seen at close range in a slough on Sergief Island 
on August 29. A Peale falcon shot at the same locality on September 
1 had the remains of a shoveller in its stomach. 

Dafila acuta (Linnaeus). Pintail 
Seen only at Sergief Island. There, during the whole of our stay, 
pintails were present in fair abundance, usually in flocks of ten or 
twelve individuals. These small flocks were, presumably, each a single 
family. 

The three common fresh-water ducks here were the mallard, green- 
winged teal, and pintail. Of none of these species, seen almost daily 
from August 17 to September 7, and in considerable numbers, were 
any male birds seen in the normal adult winter plumage. Presumably 
the old males were still in the eclipse plumage, but our efforts to obtain 
any failed; those birds that we shot proved to be young of the year, 
with one or two old females. 

Marila, sp.? Scaup Duck 

Flocks and single birds were several times seen on Sawmill Lake 
during June. Most of them were males (on June 11 a flock was noted 
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consisting of ten males and one female), suggestive of the possibility 
that the females were sitting on eggs nearby. The birds were seen at 
close enough range to identify them as scaups, but whether Marila 
marila or M. affinis, or both, would, of course, have required the cap- 
ture of specimens for determination. 

I 

Olaucionetta islandica (Gmelin). Barrow Golden-eye 
Seen at various points within ten or twelve miles of Telegraph 
Creek : at the Summit, June 4 and 5, a flock of five females and several 
single birds, both male and female ; at Sawmill Lake, occasionally dur- 
ing June; and on a small stream south of Telegraph Creek. Two 
females were shot at the Summit, June 5, and one of them was pre- 
served (no. 39707). These two birds were evidently not breeding. 

The species encountered was apparently Glaucionetta islandica. 
The identity of the one specimen saved was determined mainly through 
a study of the characterization of the two forms, americana and islan- 
dica, as given by Brooks (1920, p. 356). This decision, though, is also 
influenced by the fact that the adult males seen were unquestionably 
islandica, the triangular white facial patch being plainly discernible 
with the binoculars. This is a curious instance, in which the identity 
of a specimen in hand (a normal adult female) is confirmed by sight 
identification of others not obtained. 

Histrionicus histrionicus (Linnaeus). Harlequin Duck 
Not seen along the lower Stikine River, but fairly common along 
the upper part of the stream. Frequently observed at close range 
from the river boat, always seen in swift water, flying up when 
approached too nearly, or perhaps swimming fearlessly through a 
swirl qf rapids alongside, paying little heed either to the boat from 
whose path it just withdrew, or to the rocks and snags between which 
it picked its way. Seen as far up the river as Telegraph Creek. 

Oidemia deglandi Bonaparte. White- winged Scoter 
Undoubtedly nesting on Sawmill Lake, where varying numbers 
w^ere seen during the month of June. Twenty or more of both sexes 
were noted on June 17, and lesser numbers on many other occasions. 
Not met with elsewhere. 
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Branta canadensis occidentaUs (Baird). White-cheeked Qoose 

We were told of the occasional, though rare, occurrence of geese 
as far up the river as Telegraph Creek, but it seems doubtful that 
birds seen so far inland should be occidentaUs. In our ascent of the 
Stikine River, May 21 an<f 22, flocks of geese, presumably of this sub- 
species, were seen at intervals abdut as far up as Great Glacier. None 
was seen by us during the summer any farther inland. When we 
camped at Great Glacier in August, we found an abundance of old 
*‘sign^’ of the presence of geese, many droppings on the sand bars about 
some shallow ponds, and the marks of webbed feet in sticky mud that 
had since remained undisturbed. The geese themselves had probably 
not visited the place for many weeks. These ponds, in a sheltered 
location, apparently received a maximum of sunshine early in the 
summer, and were correspondingly attractive to the birds at that time. 

In our descent of the river, the first white-cheeked geese were seen 
at the boundary, August 16. From there on down an occasional small 
flock was noted, but not until the mouth of the river was reached were 
they seen in any numbers. At Sergief Island they were abundant. 
Flocks of large size frequented the marshes at that point, changing 
their feeding ground as the tides advanced and receded. These local 
movements covered but a few miles at most, and, of course, were gone 
through with daily as regularly as the tides. Aside from this hourly 
shifting, which kept some flocks on the wing practically throughout 
the day, there was no appearance of migration. Flocks of white- 
cheeked geese were never seen to depart in a manner suggestive of the 
beginning of a long flight, nor were any seen arriving as though from 
a distance. 

During the last two weeks in August the geese were still molting 
extensively. In some the breast and belly were almost entirely devoid 
of feathers, only the down remaining, and nearly all were renewing 
the tail feathers. Flight feathers were fully grown, or at any rate 
sufiiciently so for flying. Presumably the birds would not gather 
upon these open and exposed marshes until they could fly ; nesting and 
the beginning of the molt, including loss of the remiges, probably takes 
place in more sheltered localities. 

Five specimens of white-cheeked geese were preserved, an adult 
male and adult female saved entire (nos. 39708-39709), and two males 
and a female (nos. 39710-39712), of which head and neck only were 
preserved. Four of the five specimens preserved have more or less 
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indication of a black line on the chin separating the white cheek- 
patches. In one case this bar is fairly well defined, though aa each 
separate feather is narrowly edged with white and has a white base, a 
mottled effect is produced. In three the black is not continuous, merely 
a string of disconnected black spots, and in one the white patch extends 
uninterruptedly from cheek to cheek. Usually in the geese of this 
region there is either a string of disconnected spots, as in the specimens 
just described, or else a beginning of such a line extending forward 
and backward on the center of the throat but not meeting. Very rarely 
the black dividing line is continuous, broad, and well defined. I, my- 
self, have seen two such specimens, but in neither case was there abso- 
lute assurance that they were birds breeding in the Sitkan district. 
Such birds might occur as migrants from a more northern region, 
where intergradation of occidentalis and minima might result in the 
occasional appearance of such a marking. 

Ardea herodias fannini Chapman. Northwest Coast Heron 

Only two seen during the entire summer. One observed on a sand 
bar in the Stikine River some eight miles below Telegraph Creek on 
July 5 may or may not have been of the coast subspecies, fannini. One 
was seen flying overhead on Sergief Island, September 5. 

Oallinago delicata (Ord). Wilson Snipe 

Seen only at Sergief Island. At that point, during the whole of 
our stay, August 17 to September 7, Wilson snipe were abundant on 
the marshes, not generally distributed, but always to be found about 
certain favored spots, generally near fresh-water ponds. While the 
usual manner of occurrence was for a single bird to be flushed, or per- 
haps two or three within a few square yards, there were times when 
snipe were noted in small flocks, almost like sandpipers in their actions. 
Groups of ten or twelve individuals were seen circling about through 
the air, in close formation and wheeling or turning in perfect unison. 
At such times almost the only thing to betray the identity of the birds 
was the call note, uttered at frequent intervals. At no time, however, 
did birds flushed from the ground depart in flock formation. Eight 
specimens were collected (nos. 39713-39720), taken on dates ranging 
from August 18 to September 1. 
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Pisobia maculata (Vieillot). Pectoral Sandpiper 
Seen only at Sergief Island. Upon our first visit to the marshes, 
on August 18, pectoral sandpipers were seen in small numbers, just 
a few single birds, or, at most, two or three together. They increased 
in numbers daily, and by September 1 fiocks of from twenty to thirty 
individuals were frequently encountered. Like the Wilson snipe, they 
favored the fresh-water ponds, and there they could be seen walking 
about through the short grass, the flocks loosely spaced so that the 
individual birds were from ten to twenty feet apart. They were tame 
and unsuspicious, usually permitting a near approach. Three speci- 
mens preserved (nos. 39721-39723). 


Pisobia minutilla (Vieillot). Least Sandpiper 
Seen only at Sergief Island, where it was present in fair abundance. 
The small size of the least sandpiper kept it out of the grassy areas 
frequented by some of the other waders, and it was usually found on 
the bare mud banks or sand bars. There were places, however, where 
the flocks of geese had trampled down the tall marsh grass, sometimes 
acres in extent, and the least sandpipers were fond of feeding in such 
spots, where they could run about freely over the prostrate grass. One 
specimen collected (no. 39724). 


Totanus melanoleucus (Qmelin). Greater Yellowlegs 
Seen only at Sergief Island. Not abundant, but a few single birds 
and sometimes two together were encountered at various times from 
August 19 to September 2. One specimen collected (no. 39725). 


Totanus flavipes (Gmelin). Lesser Yellowlegs 
Seen during June about Sawmill Lake and some smaller ponds near 
Telegraph Creek. Probably nesting somewhere within a few miles, but 
apparently not in the immediate vicinity of these lakes. Occasionally 
one was seen coming down from a great height in the air, evidently to 
feed on the shores of one or another of the lakes. It seemed likely, 
from the birds ^ actions, that the nesting grounds might have been in 
meadow land high up in some of the nearby mountains. Four speci- 
mens preserved, all adults (nos. 39726-39729). 
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Tringa solitaria cinnamomea (Brewster). Western Solitary 

Sandpiper 

This species might be expected to breed throughout the region in 
which we were working, but we failed to find it doing so. It was met 
with but once during the summer, an immature male (no. 39730) being 
secured at Flood Glacier on August 7. This individual, a fully grown 
bird of the year, was, of course, a migrant, and might have traveled a 
long distance. 


Actitis macularia (Linnaeus). Spotted Sandpiper 
Fairly common in the upper Stikine Valley. A nest with four 
eggs was discovered at Sawmill Lake, June 14, placed in a bank of 
sawdust on the site of the long abandoned sawmill. At Glenora a set 
of four eggs (no. 1806) was collected on July 3. The nest in this case 
was in a grassy meadow near an abandoned building. Another nest 
was found at Glenora, on a sand bar at the edge of the river. At least 
one brood was hatched near our camp at Doch-da-on Creek. No 
spotted sandpipers were seen farther down the river, but there is no 
reason to doubt that the species occurs the whole length of the Stikine. 
It is known to be a summer visitant on the coast of southeastern 
Alaska. One specimen collected (no. 39731), an adult female taken 
at Glenora with the set of eggs previously referred to. 


Oxyechus vocifenis vociferus (Linnaeus). Killdeer 
On the evening of August 22, Dixon heard the unmistakable notes 
of a killdeer from a mud bank in the river near our camp at Sergief 
Island. Search the next day, and for several days thereafter, failed 
to bring the bird to our sight, but the call note is so distinctive that a 
person familiar with the species could not mistake it for any other. 


Dendragapus obscurus flemingi Taverner. Fleming Grouse 
In summer, at least, this species is restricted to high altitudes in 
the mountains of the upper Stikine region. We met with it at but one 
point, at timber line, in the mountains above Doch-da-on Creek. A 
female with a brood of small young was seen there, at about 4000 feet 
elevation, on July 11. On July 23, two broods were found near the 
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same place, the young ones the size of mountain quail (Oreortyx), 
strong on the wing, and apparently well able to care for themselves. 
On July 11 a cock bird was flushed from the heather at the edge of a 
snow bank, far above the timber. Another was seen by Dixon at the 
upper edge of the timber on Kirk’s Mountain on July 17. No males 
were heard hooting at any time. 

Of the two broods seen on July one consisted of three young, 
the second of but one. These birds were found in open, grassy patches, 
close to dense and extensive thickets of prostrate balsam fir, that 
afforded shelter from almost any enemy. The parent of the brood of 
small young seen on July 11 was extremely solicitous for their safety. 
She was not aggressive in her solicitude, however, as is the ruffed 
grouse under similar circumstances, nor did she feign a broken wing 
or other disability. She simply sat on the top of a thicket, obviously 
greatly worried, clucking nervously to the chicks until they had reached 
what she considered a safe distance, when she followed after through 
the bushes. The larger young ones seen on July 23 were evidently ex- 
pected to look after themselves to a great extent ; they were as wary 
and resourceful as their parents. 

Five specimens were secured (nos. 39732-39736), two adult females 
and a male and two females in juvenal plumage. These birds appear 
to belong to the subspecies Dendragapus obscunis flemingi, described 
by Taverner (1914, p. 385), from Teslin Lake, one hundred and forty 
miles north of the Stikine. This form is most nearly related to D. o. 
richardsoni; it is widely different from fuUginosus and sitkensis, the 
coastal subspecies. Richardsord and flemingi are not “hooters.” The 
call note of the male bird is not the loud, far-reaching hoot that is so 
characteristic of fuUginosus and sitkensis, and also of the California 
race, sierrae. In these latter subspecies the male bird has on each side 
of the neck an area of bare skin that is brilliant yellow, greatly thick- 
ened, and capable of wide distention, part of the hooting apparatus 
and not highly developed in the non-hooting forms. (See Brooks, 
1912, p. 252.) This is a structural difference of sufficient importance 
to warrant the specific separation of these groups of grouse. Whether 
or not D. o. obscurus of the southern Rocky Mountains is a hooter I 
do not know, and any changes of nomenclature would hinge upon this 
fact. 

Flemingi is described as differing from richardsoni in darker gen- 
eral coloration and in having the tail rounded, not truncate. Both are 
described as lacking a terminal tail band. The general dark colora- 
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tion, including extension of dark areas and restriction of light ones, is 
evident in the Stikine birds, as in topotypes of flemingi loaned me by 
the Victoria Memorial Museum, and is sufficiently marked to justify 
the recognition of flemingi. It is doubtful whether the tail characters 
are valid. The sharply truncate tail of the male richardsoni is a fea- 
ture that is not acquired until the second year at least. The young 
male, the first year, has the whole tail rounded, and the individual tail 
feathers are narrow and rounded as compared with the broad, trun- 
cate feathers of the old bird. Also, richardsoni can hardly be said 
to lack entirely a terminal band on the tail. An indication, at least, of 
this marking is alwaj^s present. 

Dendragapus obscurus sitkensis Swarth. Sitka Grouse 
On May 21, on the trip up the river from Wrangell, vre stopped 
at the Canadian custom house, just above the Alaska-British Columbia 
boundary, and while anchored there heard a grouse hooting in the 
nearby woods. Presumably this was the coast subspecies. The only 
specimen collected during the summer was an adult female (no. 39737) 
taken by Dixon at the southern end of Mitkof Island, during a three 
days' hunt for deer which he made to that point, August 26 to 29. A 
number more were seen at the same place. (For the use of the name 
Dendraga^pus obscurus sitkensis see Swarth, 1921a, p. 59.) 

Ganachites canadensis osgoodi Bishop. Alaska Spruce Grouse 
Canachites canadensis atratus Grinnell. Valdez Spruce Grouse 
Prom the reports we heard it is to be inferred that the spruce grouse 
is of general distribution in the region we visited, and in fair abund- 
ance though locally restricted to suitable surroundings. We were in- 
formed that about Telegraph Creek this grouse was usually found in 
the spruce forests on the hillsides well up above the river valley. We, 
ourselves, met with the species at but two points. Late in the evening 
of July 5, as we were returning to our camp at Glenora, a young spruce 
grouse flew up into a tree by the road and was taken. It was still 
partly in the natal down, too young to be supposed to be shifting for 
itself, but neither the parent nor any other of the brood was seen. 

At Flood Glacier an adult female and one chick were taken on 
August 4, an adult male on August 7. No others were seen. These 
birds were collected in dense spruce woods, in the bottom lands be- 
tween the river and the glacier. The old male was feeding on huckle- 
berries. 
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Of the specimens collected, the adult male (no. 39740, August 7) 
had virtually completed the annual molt. There are partly grown 
feathers over various parts, but the old plumage is all discarded. The 
adult female (no. 39739, August 4) is still mostly in the worn, last 
year’s plumage, though feather renewal is in progress in some tracts. 
The two young (no. 39741, male, Glenora, July 5; no. 39738, female. 
Flood Glacier, August 4) are at precisely the same stage of develop- 
ment, though taken just a month apart. The natal down persists upon 
head, throat and belly, and the juvenal feathers clothe the back, breast, 
flanks, and wings. 

The two adults are noticeably different from examples of Canachites 
c. osgoodi from points in the interior. Of the latter I have had for 
comparison specimens from various points in northern British Colum- 
bia, Yukon, and Alaska. Osgoodi, described from Lake Marsh, some 
250 miles north of Telegraph Creek, is a .grayish colored bird, com- 
pared with other races of C. ca}iadcnsis, a character that becomes more 
and more accentuated to the northward. Birds from the Kowak River 
region reach the extreme of differentiation in this regard (see Grinnell, 
1900, p. 30). Our Flood Glacier adults are extremely dark colored, 
matching exactly examples of the coastal race, Canachites c. atraiusy 
from Prince William Sound, Alaska (Grinnell, 1910, p. 380). C. c. 
atratus was not admitted to the Check-List by the A. O. U. (’ommittee 
(1912, p. 385), its characters being deemed ‘insufficient for recog- 
nition,” but it seems to me to be a recognizable form. The inference 
resulting from the capture of our Stikine birds is that that race of 
spruce grouse will prove to be of continuous distribution in the coastal 
district between the Stikine River and Prince William Sound. 

The two young birds, from Glenora and Flood Glacier, respectively, 
are somewhat different in appearance. The Glenora bird is more gray- 
ish in coloration, the Flood Glacier specimen more rufescent and with 
more extensive black areas upon individual feathers. These differ- 
ences might pass unnoted, perhaps, were it not for the peculiarities of 
the Flood Glacier adults as compared with typical adult osgoodi. As 
it is, I believe the observed differences in the juvenals to be of signifl- 
cance, for they are just the sort of differences that would be expected 
to distinguish the young of atratus and osgoodi. The Glenora juvenal 
may be an example of Canachites c. osgoodi. This indicates the pos- 
sible presence of two forms of Canachites canadensis in the Stikine 
Valley (as is the case with so many other species of birds), C, c. osgoodi 
of the interior extending westward at least to Glenora, C. c, atratus 
of the coast extending inland at least to Flood Glacier. 



1922] Swarth: Birds and Mammals of the Stikine Region 


207 


Bonasa umbellus umbelloides (Douglas). Gray Ruffed Grouse 

Fairly common in the poplar forests of the upper Stikine Valley. 
We ourselves saw none below Doch-da-on Creek, but the species un- 
doubtedly ranges farther down stream, regularly. We were told of its 
occasional occurrence at the mouth of the river, but whether breeding 
or merely in winter I do not know. 

During the first week in June single birds were several times seen 
at the Junction. Three that were shot at this point were all males ; the 
females were undoubtedly sitting on eggs at that time. On June 12 
the first young were seen, two broods being encountered near Telegraph 
Creek. The young of one brood were still unable to fly. Our first 
knowledge of their presence was derived from the mother bird, who 
burst forth from the bushes and charged us furiously. She kept tail 
and ruff widely spread, the head crest depressed. She was mewling 
in a very catlike fashion, and also hissing from time to time. There 
was an occasional faint peep from the grass nearby, and once I caught 
a glimpse of a yellow chick slipping away through the shrubbery, but 
the young w’ere too agile to be captured. 

The young of the second brood were somewhat larger and able to 
fly. This second mother tried to toll us away from the chicks by 
feigning a broken wing ; the noise she made was not unlike the whin^ 
ing of a small puppy. Her actions, all together, gave the impression 
that she was frightened rather than angry. However, if frightened, 
she still did not desert her trust, but remained nearby, dragging her- 
self back and forth across the road, with wings drooping and all her 
feathers pressed closely against her body. Her tail was not spread 
nor were her ruffs displayed at any time, all in striking contrast to the 
behavior of the first bird met that morning. 

From later observations it appeared that these two parents were 
fairly typical of their kind in such an emergency. The mother either 
charged the intruder viciously, in an apparent attempt to frighten 
him, or else she endeavored to distract attention from the chicks to 
herself by feigning injury and inviting pursuit. On one occasion the 
parent of a brood came charging at me through the woods from a 
distance of fifty yards. 

At Doch-da-on Creek, July 8 to 26, ruffed grouse were seen on many 
occasions. On July 15 an adult male was shot that proved to be in 
the midst of the molt ; only one or two of the old rectrices were left and 
the body was covered with pin feathers. On July 18 the last drum- 
ming was heard. 
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The series collected comprises four adult males, one adult female, 
one in juvenal plumage, and one in natal down (nos, 39742-39747). 
These birds are relatively gray colored, but not so ashy as Bonasa urn- 
heUus yukonensis, from the Yukon region (see Qrinnell, 1916, p. 166). 
I have had for comparison three specimens of Bonasa u. umbelloides 
from points on the Saskatchewan and Athabasca rivers, Alberta, prac- 
tically topotypes of that form, loaned me by the United States Biolog- 
ical Survey. The Stikine River birds are of exactly the same type of 
coloration. 

Of our series of five adults, three are in the gray phase, two in the 
red. Apparently these color phases occur throughout the entire range 
of the species Bonasa umbellus. The point arises as to whether the 
confusion that exists between the subspecies umbelloides and togata 
(cf. A. 0. U. Committee, 1910, p. 140), a relatively gray race and a 
relatively reddish one, is not largely due to a misunderstanding of the 
color variation within any one subspecies. No attempt has been made 
by me to go thoroughly into this question, but it may be said that the 
reddest umbelloides examined is a very different looking bird indeed 
from the few grouse I have seen from eastern Canada, the habitat of 
the reddish colored togata. 

The crop contents of two ruffed grouse from the Stikine region 
(determined at the United States Biological Survey) are as follows: 

No. 39742, adult male. Percentage of vegetable matter, 100. Con- 
tents of crop : 1 pupa of plant louse, many leaves and a few stems of 
Populus trichocarpa (75 per cent), leaves, stems, etc., of Galium tri- 
florum (25 per cent), 1 leaf of Artemisia, sp., and bits of leafy moss. 

• No. 39748, adult male. Percentage of vegetable matter, 100. Con- 
tents of crop : 105 leaves of Populus tremuloides and a few bud scales 
of the same (90 per cent), 9 berries and a leaf of Viburnum pauciflo- 
rum (10 per cent), bits of vegetable debris. 

Lagopus leucurus leucurus (Swainson). White-tailed Ptarmigan 

Met with at but one place, on a mountain above Doch-da-on Creek. 
Here, on the heather covered slopes above the timber, two broods were 
seen on July 11. Of one, the entire family was obtained, the adult 
female and three downy young (nos. 39749-39752). The second lot, 
a female with seven or eight young, escaped. 

While we were camped at Qlenora an acquaintance climbed Glenora 
Mountain, nearby, and informed us that he saw a single ptarmigan 
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on the summit during the day. This same man had spent several win- 
ters trapping on the Iskut River some miles above the junction of the 
latter with the Stikine, and he told us that at times ptarmigan were 
plentiful there during the winter months. He described them as of 
two species, one smaller and entirely white (obviously leucurus), the 
other larger and with black feathers in the tail. The latter was evi- 
dently either rupestris or lagopus; both species may occur there. 

The three young taken on July 11 are in the natal down through- 
out, save that the wing feathers had grown out to a slight extent. 
They could fly a little, skimming down hill a few inches above the 
ground. 

The crop contents of these birds (determined at the United States 
Biological Survey) are as follows: 

No. 39749, adult female. Percentage of vegetable matter, 100. Con- 
tents of crop, fragments of mosses, a few leaves of Geranium, sp., 24 
flowers of Dryas octopetala (25 per cent), many leaves, stems, etc., of 
Salijc, sp. (75 per cent). 

No. 39750, young. Percentage of animal matter, 30 ; of vegetable, 
70. Contents of croj) ; 1 Scymnus, sp., at least 1 Sciara, sp., about 50 
plant lice (including Psylla, sp.) (30 per cent) ; vegetable matter, in- 
cluding Myrica gale, unidentifled leaf buds (probably Salix, sp.), and 
Ranunculus, sp. (70 per cent). 

No. 39751, young. Percentage of vegetable matter, 100. Contents 
of crop : fragments of several leaf buds, probably Salix, sp. 

No. 39752, young. Percentage of animal matter, 60; of vegetable, 
40. Contents of crop : 12 plant lice and several unidentified leaf buds, 
probably Salix, sp. 

Zenaidura macroura carolinensis (Linnaeus). Eastern IMourning 

Dove 

On June 17a mourning dove was seen near Telegraph Creek. Mr. 
W. H. Dodd, who has been government agent at that point for some 
years past, informed me that the species occurs in the fall with a fair 
degree of regularity. That is, one or two of the birds might be ex- 
pected to appear each year. 

On September 3 an adult female (no. 39753) was collected on 
Sergief Island, at the mouth of the Stikine River. Mr. Fred H. Gray, 
of Wrangell, a deputy of the Bureau of Fisheries, and a man who has 
observed and collected birds for many years, informed me that he had 
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seen mourning doves in and about Wrangell on several occasions. Mr. 
Allen Hasselborg, of Juneau, once informed me of seeing a dove near 
that city, in November, 1911. Straggling individuals have been re- 
corded from Metlakatla, British Columbia (Kermode, 1904, p. 28), 
from Sitka, September 14 (Willett, 1914, p. 81), and from Hydaburg, 
Prince of Wales Island, September 1 (Willett, 1917, p. 22). 

The bird I took was flushed from tall marsh grass, at a point that 
was regularly covered by the tides. In many places on the marsh this 
grass was beaten down by rain or wind, and it was from one of these 
flattened patches that the dove was flushed. 

If southeastern Alaska is an unusual point of occurrence for the 
species, at any rate this individual reached the place without suffering 
any undue hardships, for it was excessively fat. The crop contents of 
this bird were as follows; percentage of animal matter, 1; of vege- 
table, 99 ; of gravel, etc., a trace. Contents of crop ; 16 Oribatid mites 
and 2 young Polygyra, sp., 1 per cent ; 9 Carex, sp., 4 per cent ; 388 
Alsine, sp., 20 per cent,* 221 Impatiens, sp., 75 per cent. 

The Sergief Island specimen, compared with examples of Zenai- 
dura macroura marginella from California, is darker colored through- 
out, with richer brown coloration on scapulars, and with larger black 
spots upon the latter. It is not marginella. It bears closer resem- 
blance to the eastern form, Zena/idura macroura caroUnensis, and for 
the present may remain under that name. There is not enough mate- 
rial available to demonstrate whether the birds that occasionally reach 
southeastern Alaska really are examples of the eastern race, extending 
northwestward into northern British Columbia and sometimes to the 
coast, or northern strays of the coastal subspecies, Z, m, caurina, de- 
scribed by Ridgway (1916, p. 348) from Oregon. 

Circus hudsonius (Linnaeus). Marsh Hawk 
First noted at Sergief Island on September 3, when two brown 
immatures appeared,. beating over the marsh. A number more were 
seen during the next few days. 

Accipiter velox (Wilson). Sharp-shinned Hawk 
Not seen until the close of the nesting season. First noted at Flood 
Glacier, August 3, next on August 6, and thereafter almost daily. At 
Great Glacier, on August 11, a Steller jay was shot and wounded, and, 
being retrieved, screamed loudly. Almost instantly a sharp-shinned 
hawk appeared, evidently drawn by the cries of distress, and lit in a 
tree as near by as he dared to come. 
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Two specimens collected, an immature male at Great Glacier, Aug- 
ust 11 (no. 39754), and an immature female at Sergief Island, August 
22 (no. 39755). 

Astur atricapillus atricapillus (Wilson). Eastern Goshawk 
Astur atricapillus striatulus Bidgway. Western Goshawk 

Goshawks doubtless occur in summer throughout the region east of 
the coast ranges, but apparently in widely scattered pairs. We saw 
them at various localities, single individuals encountered at consider- 
able intervals of time. At our camp at the Junction, the end of May, 
a recently dropped wing quill was evidence of the passage of one of 
the birds. One was seen flying overhead at the Summit, May 29, an- 
other at Glenora, July 7. On July 11 an adult male was shot at the 
upper limit of timber (about 3000 feet altitude) on the mountain above 
Doeh-da-on Creek. On August 4 an immature female was taken at 
Flood Glacier. This bird contained in its stomach the remains of a 
red squirrel. 

The adult male collected (no. 39756) is referable to the eastern 
subspecies, Astur atricapillus atricapillus, and is, I assume, represent- 
ative of the form that inhabits the entire region east of the coast ranges. 
The young bird taken at Flood Glacier (no. 39757) may or may not 
have been hatched in that immediate neighborhood. No other gos- 
hawks were seen there, and other species of hawks (pigeon hawks and 
sharp-shinned hawks) were at that time beginning to appear, appar- 
ently migrating. At any rate, this individual appears to be an ex- 
ample of the western subspecies. A, a. striatulus. It is closely matched 
by four young of striatulus from their nesting ground in the Warner 
Mountains, California, and it is quite unlike a series of six immatures 
of atricapillus from the Yukon region. Compared with the Yukon 
series the Flood Glacier bird is darker colored throughout, it is more 
heavily marked below, and the brown edgings to the feathers dorsally 
are broader and of a darker brown. Specimens of striatulus taken on 
the coast of southern Alaska during the migrations are closely similar 
to the Flood Glacier bird. 

Buteo borealis calurus Cassin. Western Bed-tailed Hawk 

Bed-tailed hawks were seen at several points in the interior, but 
never in any numbers. Two or three were noted near Telegraph Creek 
at close enough range to enable their rufous tails to be distinguished ; 
some dark colored hawks, supposed to be of this species, were seen at 
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a distance. At Qlenora, July 1, an extremely dark individual was seen, 
the body almost black ; this again was identified by means of the char- 
acteristic tail color. Others were observed at Doch-da-on Creek, during 
July. 

All the birds of this species seen thus far had been either in the 
dark phase or else were light breasted birds that were not notably 
light colored otherwise. Then, at Flood Glacier, a family of extremely 
light colored individuals was encountered. On July 26, and on sub- 
sequent days, an adult red-tail was several times seen from our camp, 
sometimes perched in a tall spruce, sometimes flying past. The breast 
and belly of this bird appeared to be gleaming white, and the back 
seemed to have much white spotting. 

On July 31 Dixon found this adult feeding two full-grown young 
ones in an opening in the forest; though the parent was too wary to 
be captured, he took both the immatures. These, like the old one, are 
extremely light colored. Chin, throat and breast are continuously 
white, the breast with a huffy suffusion, and the lower abdomen and 
lower tail coverts are white. In the spotted tract across the middle of 
the body below, and on the flanks, the dark spots are relatively small 
and separated by wide areas of white. The area immediately sur- 
rounding the eye, and between eye and bill, is white. In the feathers 
on the top of head and back of neck are small central spots of black 
or dusky, and extensive basal and marginal areas of white. Over the 
entire upperparts the feathers are extensively white spotted and with 
broad margins of white or pale huffy. 

In a large series of young calurus from various parts of the western 
United States we have nothing at all like these birds. An immature 
male horeolis from Wisconsin is like the Stikine River specimens in the 
uniformly white chin, throat, and breast, and in the restriction of the 
black spots below, but it is not so white on the head and upperparts. 
Buteo horeolis krideri has been recorded from Alaska on the basis of 
a light colored bird taken at Eagle during the winter of 1903 (B. H. 
Bailey, 1916, p. 321). The red-tails, however, form a puzzling aggre- 
gation of geographical races and color phases, and it does not simplify 
matters in this case to assign to the subspecies krideri a range covering 
part of the habitat of calurus. The present writer is disinclined to 
regard the light colored birds just described as examples of krideri^ 
thereby extending the range of that form far to the westward. Most 
of the red-tails seen throughout the Stikine region were of the recog- 
nized calurus type. Until the meaning of the diverse phases of 
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plumage seen is thoroughly understood it is safer to regard all the 
birds of that part of the country as of the one subspecies, calurus. 

Of the two young birds collected, the female had crop and stomach 
filled to distention. In the partly digested mass there could be dis- 
tinguished the remains of at least four mice and one toad. The mice 
could be identified as Microtus mordax. The male bird had its stomach 
filled with a mass of Microtus bones and hair. The meadow mice that 
the young hawks had eaten must all have been fed to them by their 
parents. While Microtus mordax was a fairly common species at that 
point, still it is noteworthy that a red-tailed hawk should be sufficiently 
agile to catch so many of them in as short a space of time as must have 
been the case. The mice in the river bottom, where the hawks were 
found, were in cover so dense that it was surprising to find a red- 
tail there at all. The hunting of the latter, may of course, have been 
done on the nearby mountain sides, above the denser timber, but even 
so it seems rather remarkable that they should find so little difficulty 
in catching these small rodents, 

Buteo swainsoni Bonaparte. Swainson Hawk 
Seen only in the vicinity of Telegraph Creek. A number of dark 
colored hawks were observed thereabout, some of which wer^ identified 
as red-tails, while others of lighter build were assumed to be of the 
present species. Dixon shot one on June 1, but was unable to find the 
bird until two days later, when it was unfit to preserve as a specimen. 
One wing, one leg, and the tail were preserved (no. 39760) to make 
identification certain. The birds seen were undoubtedly nesting 
near-by. 


Aquila chrysaetos (Linnaeus). Golden Eagle 
One seen at fairly close range near Telegraph Creek on June 22, 
another at Glenora, July 7. 

Haliaeetus leucocephalus alascanus C. H. Townsend 
Northern Bald Eagle 

In all probability bald eagles extend inland much farther than the 
points where we were collecting, dependent perhaps upon local condi- 
tions, but we ourselves did not see any farther up the river than 
Doch-da-on Creek. Here, the latter part of July, they were noted 
on several occasions. On July 23 two were iseen circling above the 
mountain tops, at about 5000 feet altitude. Descending the Stikine 
from Doch-da-on Creek, bald eagles were seen at various points. 
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On our trip up the river in early May, many nests were noted along 
the lower parts of the stream, easy to see at that season as the trees 
were still bare of leaves. On our return trip in August the abundant 
foliage hid most of the structures, but one at least was noted (on 
August 16) with a young bird still sitting on the edge of the nest. 
At Sergief Island bald eagles were seen daily. 

Falco peregrinus pealei Ridgway. Peale Falcon 
One shot on the marsh at Sergief Island on September 1. This 
bird, an immature of the year, diifers appreciably from the mode of 
young anatum, as represented by specimens from various parts of 
North America. The main difference consists in the Sergief Island 
specimen being more heavily marked beneath, in its almost totally 
lacking the cinnamon tinge below that is so characteristic of anatum, 
and in the lack of paler edgings to the feathers of the upperparts. 
This falcon contained in its stomach the remains of a shoveller 
{Spatula clypeata). 

Falco columbarius columbarius Linnaeus. Pigeon Hawk 
Not seen until the latter part of the summer, when the migration 
had begun. If the species breeds throughout the region we were 
exploring, it is to be supposed that the birds are few in numbers and 
in widely scattered pairs. First seen at our Flood Qlacier camp, 
August 1, next, on our way down the river to the Great Qlacier, 
August 8. On Sergief Island, the latter part of August and the first 
week in September, pigeon hawks were seen almost daily, but they 
were wary and seldom came within shooting distance. 

Two specimens were secured, a female at Great Glacier, August 14 
(no. 39762), and a male (no. 39763) at Sergief Island, September 2. 
Both are immatures. The Sergief Island bird is an average example 
of columbarius at that stage. The Great Glacier specimen is darker 
colored. Below, it is indistinguishable from columbarius, but dorsally 
it is about as dark as examples of immature suckleyi from Vancouver 
Island. On the whole, it is best referred to columbarius. 

Falco sparveriiis sparverina Linnaeus. American Sparrow Hawk 
Seen from time to time in the vicinity of Telegraph Creek, gen- 
erally not far from the 'river. There were probably several pairs nest- 
ing within a few miles of the town. At Doch-da-on Creek, in July, 
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sparrow hawks were seen several times. On July 11 one was observed 
at about 3000 feet altitude, sitting on a tall dead stub on a burnt-over 
hillside. On July 23 an adult female was secured at the upper limits of 
timber, about 4000 feet. At Flood Glacier, August 5, a sparrow hawk 
was seen several times swooping at a bald eagle that spent that day 
moping in the rain on the top of a dead tree near our camp. At 
Sergief Island, sparrow hawks were noted on several occasions. The 
only previously reported occurrences of this bird in southeastern 
Alaska seem to have been the capture of one on the lower Taku River, 
September 16, 1909 (Swarth, 1911, p. 63), and the observation of 
two at Craig, Prince of Wales Island (Willett, 1921, p. 128), but it 
is probable that the sparrow hawk is of fairly regular occurrence in 
the fall at some points on the southern Alaskan coast. 

The bird taken at Doch-da-on Creek (no. 39764), an adult female, is 
essentially like the Taku River specimen referred to, also a female. 
They are both noticeably dark colored, as compared with California 
birds, with broader black cross bars on the dorsal surface, and with 
the rufous areas of a darker shade. 

It seems safe to say that the sparrow hawk, as occurring in this 
general region, is a bird of the interior, and that a few individuals find 
their way to the coast in the dispersal that takes place in the late sum- 
mer or early fall. Such migrants would be likely to wander down some 
large river valley that extends from one region to the other, and it 
is near the lower ends of such valleys that most of the birds thus far 
recorded have been seen. 

Asio flammeus (Pontoppidan). Short-eared Owl 
One seen on the marshes of Sergief Island on September 2, pre- 
sumably a migrant from some other place. As these same marshes 
had been assiduously hunted over for two weeks previously without 
seeing any of this species, it is fair to assume that the bird noted repre- 
sented the arrival of its kind at this point on the southward flight. 

Cr3rptoglaux funerea richardsoni (Bonaparte). Richardson Owl 
One specimen, a young bird, molting into first winter plumage, 
obtained in dense spruce woods at Flood Glacier, July 28. This 
species, presumably of general distribution throughout northern British 
Columbia, is a bird of the interior, not known to occur in the humid 
coast belt, and our specimen may be assumed to have been taken at the 
extreme western limit of its range in this region. 



216 


University of California Publications in Zoology [^ou 24 


Bubo virginianus, subsp. ? Horned Owl 
Horned owls occur throughout the country we were visiting, but 
apparently not in abundance, at least during the summer months. We 
were told of their presence at Telegraph Creek, but we saw none, nor 
did we hear any hooting. At Doch-da-on Creek we were shown the 
desiccated remains of one that had been killed the previous winter. 
On Sergief Island, August 31, I found a horned owl’s feather in the 
marsh, far from the timber. At the latter point, the subspecies present 
is doubtless Bubo v, saturatus; I had no means of ascertaining the 
subspecific identity of the horned owl of the upper Stikine River. 

Glaucidium gnoma, subsp. ? Pigmy Owl 
One seen at Doch-da-on Creek on July 14, sitting on a dead tree in 
a clearing. I had a good enough view of the bird to be certain of its 
specific identity, but it was too wary to permit a near approach. On 
July 22 one was heard calling at about the same place. 

There is available a specimen of Olaucidium (no. 41193), a mounted 
bird, taken at Wrangell, Alaska, date of capture and sex unknown. 
This bird is not an example of the extremely dark colored Glaucidium 
gnoma swarthi of Vancouver Island, a coastal form that might be sup- 
posed to range northward into Alaska. It is closely similar to a speci- 
men of G. g, grinneUi from Humboldt Bay, California (no. 24851), 
an individual that is not of the rufescent coloration usually seen in 
this subspecies, but of a decidedly duller brown. 

The available information, scanty as it is, indicates the occurrence 
of Glaucidium in the upper Stikine Valley and on the Alaska coast at 
the mouth of the same river. There is little doubt that it ranges 
through the territory intervening between those two points. Whether 
or not two subspecies are represented in the two regions on either side 
of the coastal mountains is something that can be determined only by 
the capture of specimens. 

Oeryle alcyon caurina Grinnell. Western Belted Kingfisher 
Kingfishers were unaccountably scarce. The region might be sup- 
posed to be a favorable one for the species, but it was encountered on 
just two occasions: one bird seen at Doch-da-on Creek, July 17, and 
another at Flood Glacier, July 28. 
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Dryobates villosus monticola Anthony. Rocky Mountain Hairy 

Woodpecker 

The only species of woodpecker that was at all common in the 
region. About Telegraph Creek there were but few of the birds seen 
in May and in early June, but by the middle of June, when the young 
were beginning to fly, hairy woodpeckers were encountered rather fre- 
quently. Farther down the river they were decidedly scarce. A few 
were seen at Doch-da-on Creek, At Flood Glacier, one bird was taken 
and one other was heard calling. 

Two occupied nests were found near Telegraph Creek. One, dis- 
covered June 11, contained nearly full-grown young, which could be 
seen at the entrance calling for food. This nest was in a partly dead 
poplar, about twent}" feet from the ground. The second, found in an 
exactly similar situation on June 12, contained one young bird, which 
left at the first disturbance. 

By the third week in June the nesting season seemed to be entirely 
over, and the young were flying about independently of their parents. 
An adult male shot Jane 19 was beginning to molt. New remiges 
have appeared at the junction of primaries and secondaries, and there 
are new feathers along the center line of the breast and abdomen. 

Hairy woodpeckers may be expected to occur continuously along 
the Stikine River, thus bringing the subspecies monticola and sitke7isis 
together. Unfortunately the birds are so rare along the lower river 
(as in the southeastern Alaskan coast region in general) that it is 
difficult to get enough specimens to ascertain the nature of conditions 
where the two meet. We failed to see any at all at the crucial point. 

Sitkensis, in its relatively light ventral coloration, is intermediate 
between the extremely dark harrisi and the white-breasted monticola. 
The dark breasted type of coloration reaches its extreme development 
in picoideus of the Queen Charlotte Islands, interposed between the 
ranges of harrisi and sitkensis. Thus, while specimens of sitkensis as 
laid out in trays may be arranged to illustrate a step between harrisi 
and monticolay the geographical distribution of the several forms is 
not in accordance with this idea. The geographical chains appear to 
lie as follows: Starting with the white-breasted races of the interior 
of the northwest, septcntrionalis and nwnticoJa, there is an extension 
westward on the coast of a slightly darker breasted race, sitke^isis. 
Starting again with the dark breasted type, harrisi, of the Puget 
Sound region, and going northward, we reach the extremely dark 
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colored picoideus. Thus, sitkensis and harrisi are really far apart 
genetically, and the appearance of sitkensis as a seeming intergrade 
between monticola and harrisi must be explained on grounds other 
than those of such actual intermediate relationship. Sitkensis, as an 
offshoot of the white-breasted type of the interior, may have arrived at 
the humid coast at too recent a date to be yet affected by its surround- 
ings to the extent that han^ and picoideus have been ; or it may be 
more resistant to such an environment. In either case the slight modi- 
fication of the clear white breast of monticola produced by the humid 
surroundings would result in an apparent intergrade toward harrisi. 

In this connection it may be remarked that the highly distinctive 
avifauna of the southeastern Alaskan coast is, for the most part, com- 
posed of species that occur on the Pacific coast farther south and 
extend northward along a narrow coastal strip, more or less modified 
in appearance. Most of these birds extend farther north than does the 
hairy woodpecker of the same region. Cyanocitta steUeri, Penthcstes 
rufescens, Junco oreganus, and the coastal forms of Melospiza melodia 
are all birds of this type, and they all occur farther north than does 
Dryohates villosus sitkensis. 

The latter apparently belongs to an aggregation of bird species 
that has more recently invaded the coast from the eastward along a 
few favorable avenues of approach. The northern limit reached in 
such cases would be governed by the chance terminus of the route that 
happened to open up from the eastward, with, of course, later exten- 
sion from the new base. Other species in this same category are: 
Dryohates puhescens, Piranga ludoviciana, Bombycilla cedrorum, 
Empidonax trailli, and perhaps Geothlypis trichas. These birds are 
for the most part not nearly so abundant in the coastal region, nor 
are they so evenly distributed, as species of the first category listed. 

Fourteen specimens of Dryohates villosus monticola were collected 
(nos. 39766-39779), eleven adults and three young. Twelve are from 
Telegraph Creek, one from Doch-da-on Creek, and one from Flood 
Glacier. 

Sphyrapicus varius varius (Linnaeus). Yellow-bellied Sapsucker 

On June 18 an adult male was taken. Immediately after this bird 
was shot its mate appeared and disclosed the location of the nest. On 
June 19 another male bird was taken within half a mile of where the 
first was shot. This was about five miles from Telegraph Creek. The 
nest referred to was twenty-five feet from the ground, in a dead birch 
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in rather open woods. The cavity appeared to be newly finished, and 
was empty. The two birds at the nest drew attention to their presence 
by their raucous call notes, screams worthy of a large hawk. The 
second specimen collected was traced through his noisy drumming upon 
a dead limb. 

These three sapsuckers were the only ones that were seen near 
Telegraph Creek. The first one obtained (no. 39780) is close to typical 
varius. It has no red on the nape, and the red chin and throat patch 
is separated from the white subauricular stripe by a strip of black, 
these characters being just as in varius. It has less white on the back 
than most eastern examples of variiis, but there is one specimen avail- 
able from Illinois that resembles it closely. Taken by itself, this speci- 
men would pass unquestioned as an example of varius. The mate of 
this bird was not obtained, but it was seen for a brief moment close 
enough to note that it had a great deal of red about the head, almost 
obliterating the black pectoral patch. The one collected on June 19 
(no. 39781) has the red nuchal stripe, and the red of the chin and 
throat has obliterated the black malar stripe, invaded the white sub- 
auricular stripe beyond, and covers the entire black pectoral patch. 
In the latter marking the black feathers are tipped with red; the 
posterior border of this patch is sharply defined against the whitish 
belly. The dorsal region is but scantily spotted with white. It is just 
such a specimen as, taken in winter in California, would be defined 
as an example of nuchalis showing a decided leaning toward ruher. 

Ridgway (1914) regards varius and ruher as specifically distinct. 
In the upper Stikine Valley the two forms do appear to meet as sepa- 
rate species, but intergradation through individual variation occurs 
elsewhere and by that criterion the two should be regarded as subspecies 
of one species. A parallel case in the Stikine region is found in the 
thrushes, Hylocichla ustulata ustulata and H. u. swednsoni. The facts 
derived from our specimens of Sphyrapicus are as follows: At Tele- 
graph Creek we took one typical example of varius, and one bird that 
has more the appearance of a hybrid between two species {varius and 
ruher) than an “intergrade’’ between two such forms, regarded as 
subspecies. At Doch-da-on Creek, some fifty miles down the river, we 
collected specimens of ruher, specimens absolutely typical of that form 
(see postea, p. 220). We have here no series of intergrades, difficult of 
allocation and from an intermediate region. There are instead ex- 
amples of two extremes, varius and ruher, nesting within a short dis- 
tance of each other. The one doubtful specimen does not accord with 
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typical nuchoMs, but has all the appearance of what a hybrid should 
be between two distinct species, varius and ruber. Presumably the 
form nuchaUs does not occur this far north. 

Sphyrapicus varius ruber (Qmelin). Red-breasted Sapsucker 

Five specimens taken at Doch-da-on Creek during July, two adult 
males, one juvenal male and two juvenal females (nos. 39782-39786). 
Probably several pairs had nested within the area we covered in this 
region, for the birds were encountered at widely separated points. 
There were certain favored spots, one clump of willows and one large 
birch, in particular, where one or more sapsuckers were seen almost 
every time we passed. These trees showed large areas of scars, the 
results of assiduous work by the sapsuckers for a considerable period 
of time. 

The five birds taken are typical examples of the dark colored north- 
ern race of the red-breasted sapsucker (Sphyrapicus v. ruber). This 
locality, Doch-da-on Creek, may be regarded as the easternmost limit 
of ruber in this region, yet the race persists in typical form to this 
extreme boundary. There is no indication of intergradation with 
varius or nuchalis at this margin of its habitat, such as might be ex- 
pected to occur. The relationships of the three forms, varius, nuchalis, 
and ruber, present an unsolved problem, whether we regard them as 
species or subspecies. As between ruber and daggetti, however, there 
is gradual intergradation exhibited by specimens from intermediate 
points, such as we are accustomed to see in most geographic races, or 
subspecies. 

Colaptes auratus borealis Ridgway. Boreal Flicker 

Fairly common in the vicinity of Telegraph Creek, but so shy and 
wary as readily to elude observation. The call note was frequently 
heard, but days might pass during which none of the birds was seen. 
Usually they kept out of gunshot. The few obtained were taken in 
dense poplar thickets, where the birds were sometimes observed feeding 
on the ground. 

On June 14 a nest was found containing one egg. On June 15 a 
female was shot with partly formed eggs in the ovary. None had been 
laid as yet. On June 17 a nest was found containing newly hatched 
young. This was in the broken stub of a dead birch, about ten feet 
from the ground. 
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A few flickers were seen in the woods about Glenora, perhaps one 
or two daily. At Doch-da-on Creek a few were seen, at long intervals. 
None was observed any farther down the river. 

Three specimens were obtained (nos. 39787-39789), all adult 
females, two from Telegraph Creek and one from Glenora. Specifi- 
cally, they are all purely of the yellow-shafted auratus type, as regards 
color and markings. None shows any admixture of cafer character- 
istics, though the breeding ground of the northwest subspecies of that 
species (Colaptcs cafer cafer^) approaches this region very closely. No 
red-shafted flickers were seen by us at any point, though cafer may 
be expected to ascend the Stikine for some distance. Subspecifically 
the large size of these birds places them with the form Colaptes auratus 
boreal is Ridgway (1911, p. 31). 

TABLE VI 

Measurements in millimeters of Colaptes auratus borealis from the upper Stikine 

Valley 


No. 

Sex 

Winj? 

Tail 

Culmen 

39787 

9 

162 

106 

37 

39788 

9 

163 

105 

32 

39789 

9 

160 

106 

33 


Chordeiles virginianus virginianus (Gmelin). Eastern Nighthawk 

Abundant at Telegraph Creek, The first was heard calling the even- 
ing of June 8, the next day one was seen flying overhead, and soon after 
the birds became common. The species was about as numerous at 
Glenora; at Doch-da-on Creek it occurred in lesser numbers. None 
was seen farther down the river. 

Three sets of eggs were taken (nos. 1807-1809). On June 20, a 
single fresh egg, an incomplete set, was found near Telegraph Creek, 
laid on the bare ground in open w^oods. The female, shot before the 
egg was found, contained a second egg, nearly ready to be laid. A 
set of two eggs, slightly incubated, was taken June 26 in the same 
tract of woods. This was an area that had been burned over, leaving 
a scattering growth of small lodgepole pines, with but little under- 
brush between. A third set was collected at Doch-da-on Creek, July 18. 
These were incubated within a few days of hatching. The eggs were 
placed on the bare ground in an open place in the woods. On all sides, 
some thirty or forty yards distant, there was dense brush, but the 
ground was open in the immediate vicinity of the eggs. 

2 For the use of this name for the northwestern flicker, see Palmer, 1916, p. 322. 
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The parent of the second set was extremely solicitous of their safety. 
She flew as we approached, coming toward us with a peculiarly halting 
and uncertain flight, with her tail depressed until it pointed almost 
straight down, and with her mouth open. Alighting near-by, she 
wallowed on the ground, thus luring us in pursuit for about twenty or 
thirty yards, then flew off in a circle through the woods. The parent 
of the set at Doch-da-on Creek acted quite differently. She left the 
eggs while the intruder was still some distance away, departing quietly 
and without any manifestations of solicitude. In just twenty minutes 
she returned, as secretively as she had left. This course of action was 
followed without variation on three different occasions. 

Four specimens were collected (nos. 3979Q-39793), two adult males 
and two adult females. To my eye they are indistinguishable from 
specimens of Chordeiles v. virginianus from the eastern United States. 

G3rpseloides niger borealis (Kennerly). Black Swift 

A few seen about six miles from Telegraph Creek on June 12, 
circling overhead just out of gun shot. From this circumstance the 
species may be assumed to breed somewhere in that general region. 
One or two were observed at Glenora early in July. The next place 
the species was noted was at Great Glacier, where, on the morning of 
August 9, a flock of fifteen or more was seen. 

At Sergief Island, August 17 to September 7, black swifts were 
abundant, though seen only in cloudy or rainy weather. Then large 
flocks appeared, as many as seventy-five or a hundred being in sight 
at once flying over the marshes, the individuals moving about in wide 
circles, and the flock as a whole moving in a definite path. The birds 
sometimes flew very low, occasionally skimming along just over the 
tall grass. A flock would appear, circle about overhead awhile, and 
then vanish. About fifteen or twenty minutes later, others, or perhaps 
the same flock, would come in sight again. 

Compared with Aeroiumtes and Chaetura, the flight of Cypseloides 
(at least as seen thus feeding) is rather slow, a steady sailing with 
relatively little fluttering of the wings. A high rate of speed can be 
attained, however, so great that when individuals passed by in pursuit 
of one another the rush of their wings could be heard to a distance of 
two hundred yards or more. A weak, chattering note was uttered 
from time to time, but mostly the birds were silent. 

Seventeen specimens were obtained at Sergief Island (nos. 39794- 
39810), five males and twelve females. It might be supposed that a 
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series of specimens taken when these birds were collected (August 
19-30), would contain a large percentage of immatures, but if such 
young birds are included in the lot they possessed no features, either 
of internal anatomy or external coloration that enabled me definitely 
to recognize them as such. According to Drew (1882, p. 182) the 
young of this species is appreciably different from the adult in colora- 
tion, the dark feathers being extensively white-tipped, both above and 
below. Of the five males, two have extremely faint light colored tips 
to the feathers of the lower abdomen and on the lower tail coverts.- 
One of the five has the tail very slightly forked, in the others it is 
deeply indented. Of the twelve females, one is uniformly dark colored ; 
it has no trace of any whitish tips to the feathers of the lower parts. 
In the otliers such markings are present in varying degrees. The dark 
colored female has a truncate tail, just as do the others. In every 
individual, both male and female, the sexual organs were clearly visible. 
They were shrunken in size, as would be expected in adults at that 
season, but they were never difficult to see, as is so often the case with 
young birds. The birds collected had entirely finished the annual 
molt and were all in the new plumage. 


Chaetura vauxi (J. K. Townsend). Vaux Swift 
On June 26 a single bird was noted some five miles from Telegraph 
Creek. At Doch-da-on Creek, the middle of July, a few w^ere seen on 
several different days. At Flood Glacier, August 3 and 5, several were 
observed, flying low in the rain that was falling, and all traveling down 
stream. 

Two specimens were collected (nos. 39811, 39812), an adult male 
and an adult female, taken at Doch-da-on Creek, on July 16 and 14, 
respectively. 

Selasphorus rufus (Gmelin). Rufous Hummingbird 
Seen at every collecting station, but nowhere in abundance. The 
species was at Telegraph Creek at the time of our arrival, May 23 ; 
at that time it was restricted to the near vicinity of the river, where 
there were already some flowers in bloom. On the higher slopes the 
vegetation was not so far advanced, and the hummingbirds were absent. 

A nest found at Doch-da-on Creek, July 10, was in a clump of large 
timber, built near the tip of a spruce limb, about five feet from the 
ground. The outer surface of the structure was well covered with 
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lichens. Attention was drawn to this nest by the sudden flight of the 
two young birds it contained, when approached too closely. 

During the second week in July a female hummingbird was re- 
peatedly seen in the vicinity of our camp. On the 14th a male bird 
was seen going through his courtship flight, associated with this same 
female, so nesting may have been going on at that date. In the court- 
ing flight the male bird rose slowly to a height of about sixty feet, then 
swooped down and swung up again for a very short distance. A 
.diagram showing the course of this evolution would be about the shape 
of a flshhook. When the lowest point was reached, three or four rasp- 
ing notes were uttered. The evolution finished, he slowly arose once 
more and repeated the performance. This was done five or six times, 
when he lit on a nearby limb. 

For a hummingbird to appear as a menace to a farm crop was a 
new role for a member of that family, but we heard one such complaint 
of damage done. Mr. W. E. Parrott, of Sergief Island, had a large 
strawberry patch, the fruit of which he marketed in the nearby town 
of Wrangell. Time and again, so he told us, he had seen a humming- 
bird dash at one of the bright red berries, apparently under the im- 
pression that it was a flower, and the bird^s bill would be thrust through 
the fruit, which, of course, was ruined. He had found a number of 
berries pierced in this way, and was puzzled to account for the damage 
until he saw a hummingbird in the act. 

Two specimens were preserved (nos. 39813, 39814). These are 
adult males taken at Glenora, June 29 and July 3, respectively. 

Sayomis 8a3rus (Bonaparte). Say Phoebe 

Several pairs seen on the upper Stikine River. At Telegraph 
Creek at least two pairs were domiciled on different houses in the town. 
On June 6, one pair was seen at work nest building on a beam over the 
entrance to Hyland’s store. At Glenora, June 29, a nest with young 
was found in one of the deserted houses of the Hudson’s Bay Com- 
pany. A day or two later the birds were gone and search of the adjoin- 
ing fields failed to disclose their presence ; evidently the brood had at 
once traveled some distance. 

On August 21 an immature female was collected on Sergief Island, 
perched on some drift far out on the marshes. This, I believe, is the 
first time the species has been reported from the coast of southeastern 
Alaska. It is, of course, a transient, perhaps no more than a straggler 
into that region. The bird collected on Sergief Island had probably 
wandered there from the interior along the Stikine River. 
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Bayorms sayus yukanensis was described by Bishop (19005, p. 115) 
from Glacier, White Pass, Alaska, as a northern form, differing from 
8. sayus sayus in darker coloration and in certain structural details. 
The subspecies was denied recognition by the A. 0, U. Committee 
(1901, p. 312), nor has it been generally recognized since that time. 
Grinnell (1909a., p. 206) uses the name 8. s. yukanensis for a specimen 
from Forty-Mile, Yukon, which is shown to exhibit the characters 
claimed for the race by Bishop. The young bird (no. 39815) collected 
by myself differs appreciably from juvenals from the southwest. It is 
of darker coloration and has much less rufous on the upperparts, thus 
agreeing with Bishop's {loc. dt.) description of the juvenal plumage 
of yukonensis. Thus the two northern specimens of 8ayornis sayus in 
this Museum are of a character to justify the recognition of 8. s, 
yukanensis, but the material is so scanty that, rather than formally 
affix that name to these two individuals, I prefer to let the descrip- 
tion of their peculiarities rest as evidence for use at some future time 
when additional material has been acquired. 

Nuttallomis borealis (Swainson). Olive-sided Flycatcher 
There were a few pairs in the more open wooded country about 
Telegraph Creek. The birds were extremely shy, not permitting a 
near approach, and their habit of perching in the tops of tall trees also 
aided in keeping them out of gun shot. Seen at but the one collecting 
station. 


Myiochanes richardsoni richardsoni (Swainson) 

Western Wood Pewee 

Fairly common about Telegraph Creek. First seen on May 27 ; a 
few days later present in numbers. A female shot at Glenora on July 7 
had laid part of its set. None seen farther down the river than 
Glenora, though, as the species is known to occur in summer at some 
points on the coast of southeastern Alaska (Swarth, 1911, p. 75^^, it 
might be expected to range through the entire Stikine Valley. 

The birds were extremely shy. They were partial to more sparsely 
wooded areas, especially burnt-over tracts, where they perched upon 
dead trees affording a wide outlook. In such places they could seldom 
be approached to within a hundred yards. 

Three specimens collected (nos. 39816-39818), one adult male and 
two adult females. Besides these birds there are in the Museum col- 
lection, specimens from the coast of southeastern Alaska and from 



226 University of California Publications in Zoology [Vol. 24 

Vancouver Island. A northern race of this species has been designated 
by Bishop (1900&, p. 116) as Contopus richardscmi saturatus. Certain 
of the characters ascribed to this race may be discerned in some of the 
specimens from the several points indicated, but these features seem 
all to be too inconstant to serve in differentiating a northern subspecies. 

Empidonax difficilis difficiHs Baird. Western Flycatcher. 

Seen nowhere along the upper Stikine, and the call note is suffi- 
ciently loud and characteristic to render it unlikely that we should 
have overlooked the bird, if present. One specimen, an immature male 
(no. 39819) taken on Sergief Island, August 19. 

Empidonax trailli alnorum Brewster. Alder Flycatcher 

Occurs in some numbers in suitable willow and alder thickets as 
far down the river at least as Doch-da-on Creek. One heard calling 
near Telegraph Creek, May 23. None seen at the Junction, but at 
Sawmill Lake there were several pairs in the dense thickets bordering 
the water. Here, at Glenora and at Doeh-da-on Creek, our experi- 
ence was the same. The birds could be heard calling, and occasionally 
one could be seen in flight through the bushes, but their habitat was 
so impenetrable and the birds were so shy and wary that they were 
almost impossible to approach. 

After leaving Doch-da-on Creek the alder flycatcher was seen on 
but one occasion. On Sergief Island, September 3, an immature 
female was collected in a tangle of alders. The capture of this bird, 
of course, is no proof that the species breeds on that island, though 
it has once been recorded from another point on the coast of south- 
eastern Alaska under circumstances apparently indicative of nesting 
(Swarth, 1911, p. 76). 

Two specimens were collected, an adult male near Telegraph Creek, 
June 18 (no. 39820)*, and the young bird above mentioned (no. 39821). 
The adult somewhat resembles Empidonax t, trailli in its large bill and 
short wing, but in general coloration and in character of wing bars, 
it is clearly alnorum. The young bird appears to be a typical example 
of alnorum. 

Empidonax hammondi (Xantus). Hammond Flycatcher 

Abundant on the upper Stikine, where it is largely a bird of the 
poplar woods. Near Telegraph Creek many were seen during the last 



1922] 


Swarth: Birds and Mammals of the Stikine Region 


227 


week in May, usually sitting high up in the leafless poplars and con^ 
spicuous from their frequently reiterated, sharp che-hec. Like the 
other small flycatchers of the region, they were extremely shy, but, 
through peculiarities of habit and habitat, Hammond flycatchers were 
more easily collected than some of the other species. The olive-sided 
flycatcher and wood pewee, perched upon isolated lookout points, could 
not be approached unawares. The alder flycatcher was in tangled 
thickets not to be penetrated save with much labor and with the ac- 
companiment of threshing branches and broken boughs. The Ham- 
mond flycatcher was mostly in woods that could be traversed with fair 
ease, but which yet afforded some cover to the hunter. 

The species was quite abundant at Telegraph Creek and at Glenora, 
and in lesser numbers at Doch-da-on Creek. Several were seen at 
Flood Glacier, though whether the species breeds at that point we had 
no means of telling. One was collected at Great Glacier, August 10. 

A female shot near Telegraph Creek, l\lay 27, was incubating a set 
of eggs. One collected June 1 had laid part of its set. An adult male 
taken at Glenora, June 30, shows the beginning of the molt. An 
adult female from Flood Glacier, July 27, had renewed a large part of 
its plumage. Two specimens in juvenal plumage were taken at Flood 
Glacier, August 3 and 6. A young bird from Great Glacier, August 
10, shows the beginning of the molt into the first winter plumage. 

It is strange that the Hammond flycatcher has not yet been found 
on the coast of southeastern Alaska south of Skagway. It is abundant 
in the interior and approaches the coast quite nearly at some points. 
It is also abundant in the coastal region farther south, as on Vancouver 
Island. Consequently it is hard to understand the cause of its exclu- 
sion from the southern Alaskan coast. 

We collected ten specimens (nos. 39822-39831), seven adults and 
three juvenals. 

Empidonax wrighti Baird. Wright Flycatcher 
Three specimens taken near Telegraph Creek. This species was 
not to be distinguislied from E, hammondi in life; in fact it was not 
until our return from the field, when the entire collection was brought 
together, that both species were found to be included in the series of 
small flycatchers collected. Consequently if there is any difference in 
local habitat between the two we failed to distinguish it. The three 
birds taken were obtained at points where examples of hammondi 
were also collected. 
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These specimens are a male (no. 39832), taken at The Junction, 
May 28; a female (no. 39833), from Sawmill Lake, June 11, not yet 
laying; a female (no. 39834), taken four miles west of Telegraph 
Creek, June 18, containing eggs nearly ready to be laid. These facts 
point to a somewhat later time of nesting than is the case with 
hammondi. 

The species has been reported from Wilson Creek, near Lake Atlin, 
about 150 miles north of our station, and as far as I know the northern- 
most point of record (E. M. Anderson, 1915a, p. 13). The specimens 
we took are typical examples of the species, presenting all the char- 
acters of measurements and proportions that distinguish wrighti from 
hammondi. No equivocal specimens were collected, that is, none that 
could not be referred without question to one species or the other. 


Otocoris aJpestris arcticola Oberholser. Pallid Horned Lark 

Seen in small numbers on the mountain tops above Doch-da-on 
Creek. There, on July 11 and again on July 23, they were found on the 
open, moss-covered slopes above timber line, associated with rosy 
finches and pipits. This station is, in a straight line, not more than 
sixty miles from the coast, farther to the westward than horned larks 
have been found in this region heretofore. Prom the mountain we 
were on, however, we could see many similar peaks and ridges far to 
the westward, where the species would probably be found could these 
summits be reached. These mountains are so steep and rough, with 
such impenetrable forests at the lower levels, and, toward the coast, so 
frequently encircled by glaciers, that their ascent at most places is 
extremely difficult. Horned larks may well occur at favorable points 
but a few miles back from the coast, but the circumstances are such 
that it is doubtful if this possible habitat will soon be invaded by any 
collector. 

We collected four specimens (nos. 39835-39838), two adult males, 
one adult female, and one juvenal male. The two adult males, taken 
July 23, are beginning the annual molt, shown mostly in the wing 
coverts. The young bird, taken July 23, is in juvenal plumage through- 
out. Compared with the young of various of the southwestern sub- 
species of Otocoris alpestris, it is extremely dark colored. Ground 
color of the upper parts is blackish, throat and lower belly are white, 
and there is hardly a trace of rufous or vinaceous anywhere. 
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Cyanocitta stelleri stelleri (Gmelin). Steller Jay 
Closely restricted to the coastal region. On our way down stream 
we saw the first Steller jay at Flood Glacier, some forty miles up the 
river from the boundary. At that point one was noted on July 26, 
another on August 1. At Great Glacier, about ten miles above the 
boundary, two were observed together on August 1 1, and proved to be 
both adult males. The species is sufficiently conspicuous and noisy to 
draw attention to itself when present, and as the above records con- 
stitute all of our observations on the upper river, it is obvious that this 
jay is of relatively uncommon occurrence in that region. 

At Sergief Island many were seen, sometimes under circumstances 
suggesting migration. They were frequently in small gatherings, 
seven or eight together, and often on the tidal marshes, far from timber, 
apparently traveling in a definite direction. When thus seen they 
were flying by easy stages from one drift log to another, in a southerly 
direction. 

An adult female (no. 39839) taken at Flood Glacier, August 1, 
is in the midst of the annual molt. Two adult males taken at Great 
Glacier, August 11 (nos. 39840, 39841), are in the new plumage 
throughout. Two immatures from Sergief Island (nos. 39842, 39843) 
obtained on August 23 and 31, respectively, are likewise through the 
molt, and have fully acquired their first winter plumage. These birds 
are all typical stelleri. Those taken the farthest inland evidently rep- 
resent extreme points of dispersal from the coast. There is no evidence 
that Cyanocitta stelleri stelleri in this region extends inland to the 
habitat of C. s. annectens, with intergradation between the two forms. 
Annectens probably does not range so far north in British Columbia. 

Perisoreus canadensis canadensis (Linnaeus). Canada Jay 
When we arrived at Telegraph Creek, the fourth week in May, this 
species was through with its nesting. It was not a common bird nor 
was it ordinarily noisy or conspicuous. Family groups, old and young 
together, were seen at several points between Telegraph Creek and 
the Summit, and single individuals were occasionally encountered 
slipping quietly through the woods. 

This jay was one of several species that appeared to be restricted 
during the breeding season to a higher zone than that immediately 
bordering the Stikine River. None was seen nearer the river than 
The Junction, a point four miles north of Telegraph Creek, several 
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hundred feet higher in altitude, and about two weeks later in the 
development of the vegetation. On June 4 at the Summit, a gathering 
of jays was encountered composed of at least two broods. The old 
birds were busily engaged in feeding the young, though the latter were 
also foraging a little for themselves. 

We did not see the species either at Glenora or Doch*da-on Creek, 
but it can hardly be doubted that it occurs at both places. There was 
at least one brood in the woods about our camp at Flood Glacier. The 
forest at that point is not of the type most favored by this species, 
being almost entirely dense spruce woods such as are seen along the 
coast, and it is questionable whether the occurrence there of this 
family of Perisoreus can be assumed to represent a breeding record. 
None was seen farther down the river. 

Individuals taken the last week in May and the first week in June 
had in several cases already begun the annual molt. Two adults taken 
at Flood Glacier on July 28 were in the midst of this molt. Two 
young birds taken at the same place July 28 and August 6 are molting 
from the juvenal into the first winter plumage. 

There have been available for comparison a series of adult Peri- 
soreus canadensis ca^iadeyisis from Minnesota, and old and young of 
P. c. fumifrons from the Kotzebue Sound and Yukon River regions, 
Alaska. The Stikine River adults are similar to fumifrons in general 
body color, but have more white on the crown. They resemble 
canadensis in head markings but are rather darker colored. The 
young birds from the Stikine region are distinctly darker colored, more 
of a slaty black, as compared with the juvenals from Kotzebue Sound 
and the Yukon River. This dark type of coloration is a character 
ascribed to the young of P. c. canadensis by Ridgway (1904, p. 366). 
On the whole, the Stikine River series may be assigned to the. sub- 
species Perisoreus canadensis canadensis, though showing a tendency 
toward P. c. fumifrons. 

We collected thirteen specimens of the Canada jay (nos. 39844- 
39856), five adults and four juvenals from points within twelve miles 
of Telegraph Creek, and two adults and two juvenals from Flood 
Glacier. 


Corvus corax principalis Ridgway. Northern Raven 
Probably occurs throughout this whole region, but, judging from 
our observations, not abundant at any point. We were at Telegraph 
Creek three weeks before we saw one. The first was noted on June 17, 
and afterwards others were seen on several occasions. At Doch-da-on 
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Creek ravens were occasionally observed, and at Great Glacier several 
were seen. There were a few at Sergief Island, seen from time to 
time, or heard croaking in the distance. 

Corvns brachyrhynchos caurinus Baird. Northwest Crow 
Seen only at Sergief Island. Here, during the latter part of August 
and the first week in September, crows were fairly abundant, usually 
in small flocks. Young birds were still being cared for by their parents, 
and the gatherings seen were apparently family groups, though some- 
times two broods may have joined forces. This bird is strictly a 
‘'beach comber,” apparently not venturing inland any distance what- 
ever. We saw none above the mouth of the river. No specimens were 
taken. This form appears in the A. O. U. Chech -List as a distinct 
species, but it should be regarded as a subspecies of Corvus hrachy- 
rhynchos (cf. Rhoads, 1893, pp. 18-21; Ridgway, 1904, p. 272; Ober- 
holser, 1919a, p. 84). 

Euphagus carolinus (Muller). Rusty Blackbird 
Breeding in the vicinity of Telegraph Creek. There were several 
pairs nesting about Sawmill Lake, at different points, not in any one 
gathering or colony. A female shot June 11 was incubating eggs. 
At Doch-da-on Creek the species was seen about some swampy meadows 
and lakes during the latter part of July, w^hen young birds, full grown, 
though still in the juvenal plumage throughout, were being cared for 
by their parents. The young sat in the willows, while the adults were 
foraging through the swamps for the food that was hurried back to the 
squalling youngsters as rapidly as it was found. 

Seen at one other collecting station. On Sergief Island, September 
5, a single bird passed over my head, out of gun shot, while I was out 
on the marsh. 

Ten specimens collected (nos. 39857-39866), an adult male and 
female from Telegraph Creek, and eight in juvenal plumage from 
Docli-da-on Creek. There is an appreciable difference in appearance 
in the two sexes in juvenal plumage. The young male is much more 
black beneath the prevailing rusty or yellowish hue of the feather tips. 

Pinicola enucleator flammula Homeyer. Kadiak Pine Grosbeak 
Apparently rather rare in summer in the upper Stikine Valley. We 
saw single birds or pairs at scattered points and at long intervals of 
time ; they were alwaj’s shy and it was with difficulty that specimens 
were taken. 
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At The Junction, single red-colored males were seen May 27, 29, 
and 31. Another was noted some five miles west of Telegraph Creek, 
June 12. At Doch-da-on Creek, a mated pair was taken July 9, appar- 
ently preparing to nest. On July 17, at the same place, a flock of seven 
or eight was encountered, feeding near the ground in some thick 
bushes; on July 14 a brilliant red male was seen; on July 22 a dull- 
colored male was secured. The last mentioned was in full song; it 
was beyond doubt a breeding bird. On August 2, at Flood Glacier, a 
red male was seen singing in a tree top near camp. 

Five specimens collected (nos. 39867-39871), two adult males from 
The Junction, May 29 and 31 ; the mated pair from Doch-da-on Creek, 
July 9 (the male in the female plumage) ; a dull-colored male from 
Doch-da-on Creek, July 22. These were identified as Pinicola enu- 
cleator flammula by Dr. H. C. Oberholser, of the United States Bio- 
logical Survey. 

Oarpodacus purpureus purpureus (Gmelin). Eastern Purple Finch 
We had collected during most of the month of June in the vicinity 
of Telegraph Creek without once encountering this species. Then on 
July 5, in a section we had previously worked most thoroughly about 
a mile from Telegraph Creek, we encountered several small flocks of 
purple finches. Three were taken (nos. 39872-39874), a male and two 
females, all birds that apparently were just through breeding. The 
male is in the streaked female plumage, with just one pink feather on 
the breast. Both females show some reddish on the rump. 

These birds are unequivocally of the subspecies purpureus, and 
their capture at this point constitutes, I believe, a material extension 
of range northwestward. The species probably breeds somewhere 
within a few miles of where the birds were collected. 

Loxia curvirostra bendirei Ridgway. Bendire Crossbill 
During the latter part of June a few red crossbills were seen flying 
overhead in the vicinity of Telegraph Creek. On June 22 a small 
flock was encountered, apparently a single family, and four birds were 
collected (nos. 39876-39879), an adult male and three juvenals. It 
is of interest to note that these birds are of the subspecies bendirei, 
widely different in appearance from the form inhabiting the nearby 
coastal region of Alaska. This would indicate that the range of the 
small sized, red crossbill of the Pacific slope of British Columbia and 
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southeastern Alaska is entirely cut off from that of Loxia curvirostra 
minor of eastern North America through the intervention of the form 
hendirei. The Alaskan bird has been named Loxia curvirostra sitkensis 
by Grinnell (1909b, p. 223), based largely on color characters in the 
adult male. Birds from Vancouver Island do not exhibit the same 
sort of differentiation from minor, in fact to my eye they are indis- 
tinguishable. Nevertheless it seems evident that the Vancouver Island 
birds also occupy part of the territory that is separated from minor 
by the habitat of hendireL The proper nomenclatural treatment of 
such a form as the Vancouver Island race of Loxia curvirostra is an 
open question. It seems evident that genetically it is as far from 
minor as is hendirci; yet, since the birds from the Pacific and Atlantic 
regions are indistinguishable in appearance, we call them all by the 
same name. 

The characters ascribed to L. c, hendirci by Ridgway (1901, p. 50) 
are as follows: ^‘Similar to L. c. minor, but decidedly larger; adult 
male averaging rather lighter or brighter in color, the adult female 
slightly lighter and grayer.^’ These characters are well borne out by 
the specimens of hendirci in the collection of this museum. In addi- 
tion, the young birds from Telegraph Creek, all in the streaked juvenal 
plumage, exhibit w'ell defined features of size and color. They are 
appreciably larger than comparable examples of sitkensis and minor, 
and are grayish toned. Juvenals of the small coastal race are much 
more greenish and olivaceous in general body color. 

Loxia curvirostra sitkensis Grinnell. Sitka Crossbill 

On Sergief Island, during August and September, a few red cross- 
bills were seen at various times. On August 28 an adult female was 
collected (no. 39875). This bird was evidently incubating a set of 
eggs, judging from the bare breast and the condition of the oviduct. 
It seems curious that nesting should have been going on at that season, 
when we had taken full-grown juvenals of hendirei at Telegraph Creek 
in June. 


Loxia leucoptera Gmelin. White-winged Crossbill 
First positively identified at Glenora, July 4, and near Telegraph 
Creek, July 5, though small flocks had been seen several days before 
that were suspected to be this species. During the first three weeks 
in July flocks were seen daily, in rapidly increasing numbers. Then, 
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at Doch-da-on Creek, July 21, a male bird was shot that was one of a 
pair. Several pairs were seen there subsequently, and the flocks ap- 
peared to be breaking up. At Flood Glacier, July 26 to August 8, 
the species was present in great numbers, and breeding. No nests 
were discovered, but several females were shot that had laid parts of 
their sets. The birds were fairly numerous at Great Glacier, August 
9 to 16, several were seen about the custom house at the boundary, 
August 16, and they were frequently observed at Sergief Island up to 
the time of our departure. 

It was a surprise to me to find this crossbill nesting so late in the 
summer. That this is not the invariable custom of the species is shown 
by Grinnell’s (1900, p. 45) account of their habits in the Kotzebue 
Sound region, where eggs were found in May. Their actions in the 

Stikine country may have been influenced by food conditions, for in 

1919 throughout the region there was a tremendous crop of spruce 
cones, which were ripening at the time of the appearance of these birds. 

At Glenora the crossbills were feeding on the seed pods of the 
cottonwoods, as they were also in some degree at Doch-da-on Creek, 

but farther down the river, and a little later in the season, the spruce 

cones had their undivided attention. 

The song of the white-winged crossbill was one of the most notable 
features of the bird life of the Stikine Valley. As the flocks broke up, 
the male birds sang more and more. During our stay at Flood Glacier 
they were at the height of their efforts, and the music was in our ears 
at all times. It was a continuous, rollicking, trilling song, lasting for 
minutes at a time without cessation, and loud enough to be heard sev- 
eral hundred yards. The singer was usually on some high perch, 
preferably the dead top of a tall spruce; frequently he would fling 
himself into the air on wide extended, slow beating wings, singing as 
he went, flying sixty or seventy yards, perhaps, to another perch. The 
song is somewhat suggestive of that of a caged canary ; we also found 
it reminiscent of that of the California house finch {Carpodacus mexi^ 
canus frontalis). The song-flight especially is suggestive of a similar 
spring performance of the house finch. 

Nine specimens collected (nos. 39880-39888), four adult males and 
five adult females, two from Glenora, two from Doch-da-on Creek, and 
five from Flood Glacier. 
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Leucosticte tephrocotis littoralis Baird. Hepburn Rosy Finch 

Met with at but one locality, on the mountain tops above Doch-da-on 
Creek. We made two trips to the higher ridges above timber line, and 
saw rosy finches in some numbers each time. They appeared in view 
soon after we emerged from the upper edge of the forest (about 3500 
feet) and they evidently inhabited all of the open country from there 
on upward. Upon our first visit to their territory (July 11) not many 
of the birds were seen, and they were mostly drifting about through 
the air by twos and threes, as horned larks do at times. 

The next time we climbed the mountain, on July 23, we found 
them in much greater numbers. Just at the upper edge of the timber 
a flock of twenty or thirty was encountered, feeding in tall dry grass 
that had grown up in an area previously swept by fire. Many dead 
trees stood on this slope, and the rosy finches when startled flew to the 
tree tops. This entire flock was of adult birds; two males were col- 
lected, and my impression was that they were all males, beginning to 
flock together after the nesting season. A little farther on females 
and young were found, mostly near extensive snow banks. The young 
were all in juvenal plumage and were not quite full grovTi; that is, 
wing and tail feathers had not reached their full length. The old 
birds were assiduously feeding the young, and in the pursuit of this 
duty we several times saw them fly into the air to capture flying insects, 
which were then carried to the waiting offspring. 

Twenty-one specimens collected, all taken July 23 (nos. 39889- 
39909 ) , four adult males, seven adult females, six juvenal males, three 
juvenal females, and one juvenal with sex not ascertained. 

The adults are all in worn breeding plumage, though the feathers 
are not so ragged as might be expected. Some are just beginning the 
annual molt. The main plumage variation concerns the gray coloration 
on chin and throat. In some the brown of the breast extends well up 
on the chin, in others there are scattered gray feathers extending 
downward from the throat on to the breast. The juvenals, as com- 
pared with the similar stage in Leucosticte tephrocotis dawsmii from 
the Sierras of California, are noticeably dark colored throughout. 

The gullets and stomachs were preserved of sixteen birds, all that 
contained any food. From these it is evident that insects form a 
large part of the diet of b0th old and young during the summer months. 
Stomach contents (determined at the United States Biological Survey) 
in detail are as follows ; 
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No. 39889, adult male. Contents: 1 Elaterid, 1 Ichneumonine, 1 
Tipulid, fragments of many plant lice, about 370 seeds of Potentilla, 
sp., at least 58 seeds of Caryophyllaceae, about 200 small seeds (prob- 
ably Mollugo), 1 Polygonum vivipamm, some vegetable debris. 

No. 39891, juvenal male. Contents: 2 Lina interruptum, 1 Scoly- 
tid, 1 Lampyrid, 1 Elaterid, 1 Anisotoma, sp., 1 small Jassid, bits of 
a caterpillar, fragment of a spider, several Tipulids, 6 Empids, 1 
Anthomyiid, 1 Syrphid, about 30 Aphids, 1 CamponotuSy sp., 1 Lepto- 
thorax, sp., about 750 Caryophyllaceae seeds (near Silene), about 152 
Polygonum vivipamm (small bulblets), and about 54 seeds of Poten- 
tilla, sp. 

No. 39892, juvenal male. Contents: 1 plant louse, Hymenoptera 
fragments (including 1 Myrmicinae), Dipterous remains, including 
Tipulids, 1 Anthomyiid, 1 Mycetophilid, 9 Caryophyllaceae, several 
bulblets of Polygonum vivipamm. 

No. 39893, juvenal female. Contents: fragments of a Tipulid, a 
few Aphids, 216 stamens of Pentstemon, sp., 1 seed of Potentilla, sp., 
and 17 Caryophyllaceae (near Silene). 

No. 39894, juvenal male. Contents: 1 Elaterid, 1 Syneta, sp., 1 
Haltica, sp., 2 Scolytids, bits of a weevil, 1 Pytho, sp., 2 Aphids, frag- 
ments of Diptera, 33 Potentilla, sp., 22 seeds of Ca/rex, sp., 1 Arenetra, 
2 Ichneumonids, 1 Protopant eles, 1 Pteromalid, 3 Belytids, 1 Aphidius, 
1 Nematine, 1 Emphytina canadensis, and 1 Amauroncmatus. 

No. 39896, juvenal male. Contents: 1 Mcgastigmus, sp., 3 Lepto- 
thorax, sp., about 150 Aphids, 4 Empids, 1 Plecopteron, 18 stamens 
of Pentstemon, sp., 21 seeds of Caryophyllaceae (near Silene), and 20 
small Dicotyledons. 

No. 39897, juvenal, sex not determined. Contents : 1 Neuropterous 
insect, 214 stamens of Pentstemon, sp., 1 Potentilla, sp., 15 Caryo- 
phyllaceae {nesir Silene) . 

No. 39898, juveiial male. Contents: fragments of Diptera (in- 
cluding Tipulidae), 25 seeds of Caryophyllaceae (near Silene), about 
24 stamens of Pentstemon, sp., 2 seeds of Potentilla, sp., and 1 small 
sedge seed. 

No. 39899, juvenal female. Contents: 1 Emphytina canadensis, 3 
Tipulids, several Aphids (including 2 Psylla, sp.), 19 Caryophyllaceae 
(near Silene), and 81 immature bulblets of Polygonum vivipamm. 

No. 39900, adult female. Contents: fragments of an Acridid nymph 
and about 300 seeds of Cyperaceae (probably Car ex). 
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No. 39901, adult male. Contents: bits of a Carabid, 1 Bythosco* 
pinae, about 40 Aphids, Tipulid remains, 2 Acalyptrate flies, 3 Ten- 
thredinids {Pachyncmatus)y 1 Pteromalid, 1 Camponotus, 1 Diaeretus 
rapae, 1 Ich rentes reunitor, 1 Braconid, and 1 Diplazon laetaiorius, 
2 small bulblets of Polygonum viviparum, 18 Caryophyllaceae (near 
Silene), and 8 small Dicotyledonous seeds. 

No. 39903, adult male. Contents: 1 Scarabeid (probably Ataenius), 
1 Camponotus, sp,, 1 ^tenomacrus, 1 Diaeretus rapae, 1 Ephydrid, 
about 25 Aphids, 1 caterpillar, about 120 seeds of Potentilla, 7 sedge 
seeds, 10 stamens of Pentstemon, sp., 26 V accinium, sp., 2 seeds near 
Mollugo, sp., 8 Caryophyllaceae seeds (near Silene, sp.), and 3 small 
Dicotyledonous seeds. 

No. 39904, adult female. Contents : 1 Pteromalid, 1 fly ( Empidae ) , 
about 58 plant lice, 1 insect pupa (probably Lepidopterous), 1 imma- 
ture bulblet of Polygonum viviparum. 

No. 39905, adult female. Contents: 1 nymph of Oeocoris, sp., head 
of a Mierolepidoi)tera, 2 Lycosids, 2 Tipulids, 3 moths, 2 seeds of 
Cyperaceae. 

No. 39906, adult female. Contents: fragments of 2 Lina inter- 
ruptum, 1 Acalyptrate fly, 1 Psylla, sp., about 75 Aphids, bits of a 
spider. 

No. 39907, adult male. Contents : 3 moths, 1 Tipulid, 225 seeds of 
Carex, sp. 


TABLE VII 

Percentage of animal and vegetable matter in stomachs of Leucosticte tephrocotis 




liUoralis 

PercentaRe 

Percentage 

of 

vegetable 

matter 

Percentage 

of 

gravel, 

etc. 

No. 

Sex 

Age 

animal 

matter 

39891 

cf 

juv. 

46 

54 


39892 

cT 

juv. 

80 

20 


39893 

9 

juv. 

2 

98 


39894 

cf 

juv. 

88 

12 

18 

39896 

cf 

juv. 

84 

16 


39897 


juv. 

1 

99 

trace 

39898 

cf 

juv. 

40 

60 


39899 

9 

juv. 

50 

50 


39889 

d' 

ad. 

45 

55 

trace 

39900 

9 

ad. 


100 


39901 

d 

ad. 

95 

5 


39903 

d 

ad. 

60 

40 


39904 

9 

ad. 

99 

1 


39905 

9 

ad. 

99 

1 


39906 

9 

ad. 

100 



39907 

d 

ad. 

55 

45 




Average 

59 

41 
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TABLE Vlir 

Measurements in millimeters of adults of Leucoaticte tephrocotia littoralia 
All from moimtains above Doch-da-on Creek, B. C., July 23, 1919 




Wing 



Depth of 




Tail 

Culmen 

bill 

Tarsus 

39889 


104. 

69. 

11.5 

7.5 

20. 

39903 

cf 

103. 

68r. 

12. 

8. 

19.5 

39901 

& 

100. 

65. 

10.5 

7.5 

18. 

39907 

d' 

103. 

69. 

11. 

8. 

20.5 

39900 

9 

95. 

61. 

11.5 

7.5 

19.5 

39902 

9 

98. 

64. 

11. 

8. 

18.5 

39904 

9 

96.5 

64.5 

11. 

7.5 

19. 

39905 

9 

96. 

61. 

11.5 

7.5 

19. 

39906 

9 

101.5 

65. 

11.5 

8. 

19. 

39908 

9 

97. 

61. 

11.2 

8. 

19. 

39909 

9 

93. 

59. 

11.8 

7.5 

19. 


Spinus pinus pinus (Wilson). Pine Siskin 

Fairly common throughout the whole region traversed, and seen 
in flocks during the entire nesting season. At Telegraph Creek birds 
were seen carrying building material during the first week of June, 
and on June 20 a set of three eggs was taken. The extensive open 
fields at Glenora were thickly grown up with dandelions when we ar- 
rived there at the end of June, and the siskins were present in large 
flocks, feeding upon the dandelion seeds. At the same place they were 
seen about the log cabins picking at the plaster between the logs. 

At Doch-da-on Creek, at Flood Glacier, and at Great Glacier, siskins 
were encountered daily, usually in small flocks. During our brief stop 
at the boundary, August 16, the pine siskin was one of the few species 
of birds noted. It was present at Sergief Island, but not numerous. 

The one nest found (no. 1810), taken near Telegraph Creek, was 
in a small lodgepole pine in very open woods, the same tract where the 
Bohemian waxwings were nesting. It was about six feet from the 
ground, resting against the main stem and well-nigh hidden by the 
clusters of needles upon the small supporting branches. The struc- 
ture is well built and compact, composed outwardly of small twigs and 
the white down from the fireweed ; the lining, of grasses and some moss 
from- the trees. The outside diameter of the nest is about 90 milli- 
meters, depth, about 60; inside diameter, about 60, inside depth, 25 
millimeters. 

The eggs, three in number, were slightly incubated. They are a 
little paler than lichen green ; in two cases there is a wreath of reddish 
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spots at the large end, in the.third egg this wreath is reduced to a few 
minute spots. Seven specimens of this bird were collected, all adults 
(nos. 39910-39916). Four are from the vicinity of Telegraph Creek, 
one from Glenora, one from Doch-da-on Creek, and one from Flood 
Glacier. These birds are grayer in general coloration than most of the 
specimens in a comparable series from the Alaskan coast, but there 
are individuals in the coastal series not to be distinguished from those 
taken in the interior. 

Galcarius lapponicus alascensis Bidgway. Alaska Longspur 
Seen only at Sergief Island, where it occurs merely as a migrant. 
First noted on September 3, and the two following days, our last in 
the field, small flocks appeared from time to time. All the birds seen 
were flying, passing overhead in a southerly direction. 

Passerculus sandwichensis savanna (Wilson). Savannah Sparrow 
Seen only at Sergief Island. Upon our arrival there, August 17, 
Savannah sparrows were present though not abundant. Some days 
later they increased greatly in numbers, and at the end of August 
were found everywhere over the marshes. They kept mostly to the 
flooded grass lands, a much wetter habitat than that favored by the 
song and Forbush sparrows, also abundant at the same station. 

Nine specimens were collected (nos. 39921-39929). The discovery 
that the subspecies alandinus breeds but a short distance inland (see p. 
240) was an incentive toward an accurate determination of the status 
of the quite distinct coastal subspecies. This coastal subspecies, for- 
merly lumped with Passercidus s, alaudmus, has been latterly referred 
to savanna, of eastern North America, to which it bears a close resem- 
blance (see Grinnell, 19096, p. 227; Swarth, 1911, p. 85). There is 
no doubt, however, that the form occurring on the coast of southeastern 
Alaska is entirely cut off from the habitat of the eastern savanna by 
the intervention of the range of alaudinus. It is a local race that is 
probably confined almost entirely to the Alaskan coast, and with but 
a limited migration, one extending usually not much farther southward 
than the Puget Sound region. There is apparently no place where it 
approaches at all closely the habitat of the eastern savanna. A thou- 
sand miles or more must intervene. Nevertheless, despite the wide 
difference in habitat, birds from the two regions are so much alike in 
appearance that I am unable to detect any character whereby they 
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can be distinguished. It is a puzzle just what should be the proper 
nomenclatural treatment of these forms. In all probability the rela- 
tionships of the two are not particularly close. It seems likely that 
there is continuous distribution of Savannah sparrows along the 
Pacific coast of North America, with probable intergradation between 
the Alaska forms and the darker colored California subspecies, and 
this, I believe, is the line of closest affinities. 

I am willing to admit geographical distribution as one of the char- 
acters of a form, but to make distribution the sole character is farther 
than I care to go. So, on the ground of external resemblance, the 
Savannah sparrow of the coast of southeastern Alaska is here recorded 
as P, s. savanna, but with no belief that it is genetically the same as 
the eastern subspecies bearing that name. The case is closely paral- 
leled by the red crossbills (Loxia curvirostra sitkensis and L. c. minor). 


Passerculus sandwichensis alaudinus Bonaparte. Western Savannah 

Sparrow 

Found at but one or two points in the upper Stikine Valley. On 
May 31, at the Junction, the mangled remains of one were found in a 
mousetrap, our first intimation of the arrival of the species. Several 
were seen at the Summit, June 4; a male bird collected at that time 
appeared to be breeding. At Glenora there were a few scattered 
through the weed-grown fields, and they were evidently nesting there. 
The males were uttering their wheezy trills from the tops of low bushes 
or from fences or stakes, and could be found at about the same spots 
day after day. Females collected were evidently incubating. 

No Savannah sparrows were seen farther down the river than 
Glenora until we reached the coast, the habitat of another subspecies. 
There are not many places in the Telegraph Creek region that afford 
the needed surroundings for this bird, for extensive clearings supply- 
ing the open ground they favor are found in but few places. Whe^e 
we saw them at the Summit is at about the upper limit of timber, and 
it may be that the species occurs commonly in such a habitat. We 
saw no Savannah sparrows, however, on the mountain top above Doch- 
da-on Creek. 

Four specimens collected (nos. 39917-39920), two adult males and 
two adult females. These are obviously different from P, s. savanna 
of the coastal region. Compared with the latter the Telegraph Creek 
birds are of grayer coloration, have a longer wing, and a more slender 
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bill. They are apparently the same as the form occurring in the up- 
lands of west central and southern California in winter, to which the 
name Passerculus s. alaudinus has been applied (see Palmer, 1918, 
p. 123). 

Zonotrichia leucophrys gambeli (Nuttall). Gambel Sparrow 

Fairly common in the river valley at Telegraph Creek. This may 
be taken as near the western limit of the summer habitat of this 
subspecies in this region, for although the birds were numerous in 
and about the town of Telegraph Creek, they became notably scarce a 
very few miles farther down the river. In our two weeks’ collecting 
at Glenora but one bird was seen, and none was observed farther down 
stream, with the exception of one at Sergief Island after the fall migra- 
tion had begun. 

Several nests were found near Telegraph Creek. On June 6 a 
bird was seen carrying building material. On June 11 and 14 three 
nests were discovered on certain slopes near Sawmill Lake where most 
of the timber had been removed. They were much alike in site and 
construction, placed on or near the ground under the piles of brush 
left from the trees that had been cut away. Each contained newly 
hatched young, three and four in number. The parent bird, when 
frightened by our near approach, did not fly direct from the nest, but 
skulked through the brush for ten or twelve yards before flying. 

Two specimens collected, an adult male at Telegraph Creek (no. 
39930), and an immature female (no. 39931), taken at Sergief Island, 
September 4, the only one seen at that point. 

Zonotrichia coronata (Pallas). Golden-crowned Sparrow 

The closely related golden-crowned and Gambel sparrows occupied 
different local habitats, although both occurred commonly in the same 
general region. Presumably Telegraph Creek is near the eastern limit 
of the habitat of coremaia, jiist as it is at the western confines of the 
summer home of gambeli. Their segregation apparently is due to 
zonal limitations. The golden-crowned sparrow is a bird of a higher 
zone than the Gambel sparrow, consequently, in the Stikine region, 
confined to higher altitudes. No coro}iata was seen near the town of 
Telegraph Creek (altitude 540 feet), where gambeli was common, but 
on the trail to the Summit (twelve miles north of town and at about 
2700 feet altitude) they appeared in some numbers where the timber 
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became dwarfed and scattered. The birds were in full song during 
the first week in June. A female shot June 5 contained eggs just be- 
ginning to form. 

As we went down stream the species was seen nowhere in the bottom 
lands, but it was encountered once more on the mountains above Doch- 
da-on Creek. There we found the birds at timber line, on July 11 
and again on July 23. Dixon found them amid similar surroundings 
on a mountain a few miles north of Doch-da-on Creek (‘‘Kirk’s Moun- 
tain”) on July 16, and saw two bobtailed young. At these several 
points they were at the extreme upper limit of timber, at about 3000 
to 4000 feet altitude, and mostly in dense thickets of prostrate ‘ ‘ moun- 
tain balsam” {Abies lasiocarpa). From these shelters could be heard 
a sharp, far-reaching chip, a note that was difficult to locate, but was 
finally traced to the golden-crowned sparrow. The birds were un- 
doubtedly nesting in the balsam thickets. Probably they had young 
at the time, but careful search failed to reveal any except the two that 
Dixon saw while stalking a mountain goat. On July 23 the birds were 
noticeably fewer in numbers than they had been on our first visit to 
their habitat on July 11, and it seemed probable that they had already 
begun to leave. 

It seems likely that the timber-line habitat of coronata extends 
westward nearly or quite to the Alaskan coast. With field glasses we 
were able to see, at various points down the Stikine, ridges and moun- 
tain tops that appeared to be much like the high altitudes we reached 
from the upper river. Near the coast, however, the mountains are in 
most places extremely hard to ascend, and the fauna of their summits 
is as yet unknown. The golden-crowned sparrow is a species of high 
Hudsonian and Alpine-Arctic. It is a bird of the coastal region rather 
than of the interior, but, except at the northern end of its habitat, is 
apparently restricted to high altitudes during the summer months. 

During the migrations this sparrow is abundant at sea level. At 
Sergief Island the first one appeared on September 1. The next day 
the species was present in considerable numbers. Seven specimens 
collected (nos. 39932-39fi38), three at the Summit, June 4 and 5, one 
on the mountain above Doch-da-on Creek, July 23, and three on Sergief 
Island, September 1 to 5. 

Spizella monticola ochracea Brewster. Western Tree Sparrow 

Seen at but one place. At the Summit, some twelve miles north 
of Telegraph Creek and at about 2600 feet elevation, several pairs of 
western tree sparrows were seen on May 29, June 4 and 5, evidently 
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nesting there. The birds were seen feeding on the ground at the edges 
of marshy meadows, usually near the shelter of thickets of scrubby 
willow brush. The three specimens collected (nos. 39939-39941) are 
not to be distinguished from examples at hand from the Yukon and 
Kotzebue Sound regions, Alaska. I have seen a specimen collected by 
B. P. Walker at Wrangell, January 16, 1919. This capture may 
indicate the occasional passage of the species down the Stikine Valley. 

Spizella passerina passerina ( Pechstein ). Eastern Chipping Sparrow 

Abundant at low altitudes in the upper Stikine Valley. Many 
seen near Telegraph Creek, in sparsely wooded sections, the males fre- 
quently singing from some low perch. Two nests were found here, on 
June 19 and 24. Each was in a lodgepole pine sapling, some ten feet 
from the ground, and in each case the tree was too slender to be 
climbed. The species was likewise abundant at Glenora and at Doch- 
da-on Creek. It was not seen farther down the river. Seven speci- 
mens collected, all adults (nos. 39942-39948). These, and others from 
northern British Columbia, in color and measurements are much nearer 
to eastern passenna than to typical arizonae from Arizona. 

Junco hyemalis connectens Coues. Cassiar Junco 

We collected forty-four specimens of this junco, as follows: vicin- 
ity of Telegraph Creek (between that point and the Summit), twenty- 
eight (fourteen adult males, twelve adult females, and two juvenals) ; 
Glenora, seven (one adult male, three adult females, and three juve- 
nals) ; Doch-da-on Creek, three (one adult male, two juvenals) ; Flood 
Glacier, six adult males. (Museum nos. 39949-39988, 39990, 39993, 
39998, 39999.) 

The systematic status of the junco of the Stikine region is a matter 
of more than ordinary interest to both the taxonomist and the student 
of geographic distribution and evolution. Any treatment accorded 
this form would doubtless arouse criticism from some direction, but 
it seems to me desirable that the race be accorded formal subspecific 
status. This junco is, in my opinion, a ‘‘good subspecies,’^ a geo- 
graphic race, in the sense that the birds over a certain area (of unde- 
termined extent but undoubtedly a considerable stretch of country) 
exhibit a combination of characters distinguishing them from other 
described forms, and they remain true to these peculiarities within as 
close limits as do most recognized subspecies. 
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The outstanding characteristics of the Cassiar junco are as follows : 
Most nearly related to Junco hyemalis hyemalis. Males of the two 
subspecies are very closely similar, differing in minor particulars as 
detailed beyond. The average female of Junco h. connectens is quite 
unlike female hyemalis. It has ordinarily more or less pink on the 
sides and brown on the back; the head is of a darker color and is 
sharply cut off from the brownish back above and from the pink sides 
and white belly below. The general appearance of the female is like 
that of the female Junco oreganus shufeldti, from which it differs in 
having usually less brown on the back and less pink on the sides. 

Now, as regards the name to be used for this form. My first im- 
pression was that here was an undescribed subspecies, a ‘‘new” race 
that required a new name. It was evident, however, that this was a 
migratory form, and that individuals must have been collected in their 
more southern winter home, even though the summer habitat had not 
heretofore been explored. There was at least a chance that a winter- 
taken specimen had served as the basis of a description at some time. 
A search through junco synonymy disclosed one name that seemed to 
require investigation, Junco hicmalis conncctcyis Coues (1884, p. 378), 
which has been applied in various ways. Two specimens, the one upon 
which this name was based, together with another like it, females col- 
lected at Colorado Springs, Colorado, April 26 and 27, were described 
in some detail by Allen and Brewster (1883, p. 189) under the name 
Junco hiemaUs oregonus. They are there considered as “intermediates 
between hiemalis and oregonusJ^ Ridgway (1901, p. 276) lists Coues’ 
connectens as a probable hybrid under the heading Junco hyemalis 
X Junco oreganus shufeldtiJ^ In a footnote {loc. cit.) he makes the 
following comment : 

This type specimen, which T have carefully examined and compared, is No. 7046 
of Mr. Brewster’s collection, and was taJken by Mr. Brewster at Colorado Springs 
April 26, 1882. It is very nearly typical of J. hyemalis, with sides only slightly 
tinged with cinnamomeous and the back slightly brownish. It may be a young 
female, of the preceding year, of J. hyemalis; at any rate it has nothing to do 
with the form of J. oreganus (J. o. shufeldti), to which the name connectens was 
unadvisedly applied by action of the A. O. U. Committee in 1896. 

Dwight (1918, p. 289) remarks as follows: 

This is perhaps an appropriate place to discuss briefly and to dispose of the 
** Junco hyemalis connectens** of Coues. The original description (1884, Key 
North Amer. Birds, 2d ed., p. 378) is a curious mixture of fact and fancy but, 
fortunately, the type is extant in the collection of Mr. Wm. Brewster (No. 7046, 
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9, April 26, 1882, Colorado Springs, Colo.)* 1 have examined it and, as cor- 
rectly stated by Mr. Eidgway (1901, Birds North and Middle Amer., Pt. 1, 
p. 276, footnote), it is clearly a specimen of hyemalis, and shows the characters 
common to sex and season. 

The American Ornithologists’ Union Committee (1897, p. 128; 
1910, p. 266) follows Coues (1897, p. 94) in applying the name con- 
nectcns to the form named Junco hyemaUs shufeldti by Coale (1887, 
p. 330) and re-named (as I believe) Jiinco oregonus couesi by Dwight 
(1918, p. 291). 

It is thus seen that the two men (Ridgway and Dwight) who have 
most carefully studied the genus Jutico in recent years unite in the 
belief that conncctens is not a recognizable form. It is after some 
hesitation that I offer a contrary opinion, but I believe that the new 
material at my disposal justifies my view. As to the treatment of the 
name conncctens by the A. O. U. Committee, I am of the same opinion 
as Ridgway, that it is wrongly applied in the Check-List to the form 
that should be called Junco orcganus shufeldti Coale. The description 
by Allen and Brewster (1883, p. 189) of the Colorado bird that served 
later as the type of conncctens, obviously a migrant or winter visitant 
at the point of capture, fitted so nearly my specimens from the Stikine 
region as to lead me to suspect them to be the same. This bird, as part 
of the Brewster collection, is now in the collection of the Museum of 
Comparative Zoology, at Cambridge. 1 have not examined it myself, 
but at the kind suggestion of Mr. Outram Bangs I sent him a selected 
seiaes of the Stikine birds for comparison with the type of conncctens, 
and, incidentally, with any other pertinent material. He remarks upon 
them as follows : 

I have compared the skins most carefully with our very large series of eastern 

birds The very black, sharply marked off top of the head in your male 

birds 1 cannot match. The type of J. conneciem Coues is a female taken at 
Colorado Springs, Colorado, Apr. 26, 1882. It is a counterpart of your no. 10945 
(Mus. Vert. Zool., no. H9957), Intieed you would have difficulty in telling the 
two apart, except that the type of connectens is, although taken at an earlier 
date, in a little more worn plumage. 1 can^t find spring females from the east 
just like these, but on the other hand, autumnal females much resembling them 
(probably young birds of the year?) are common in our series. 

For comparison with hyemalis, the form to which T believe con- 
necter is most nearly related, I have had an abundance of non-breed- 
ing birds from various places in the eastern United States, and a few 
from western points. No series of breeding birds of the eastern Junco 
h. hyemalis is available. 
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The adult male of connectens is very similar to hyemalis. At first 
glance, in the field, there was no doubt in my mind that hyemalis 
was the form encountered. Comparison with eastern birds, however, 
shows certain appreciable differences. Connectens is darker colored 
throughout, and, compared with the more uniformly slaty hued 
hyemaliSf is seen to possess a blackish head, quite sharply defined at a 
line above the shoulders. Beneath, in connectens, the outline of the 
black breast is convex against the white belly, forming a sharp angle 
where it joins the gray sides. In eastern hyemaUs the slaty breast 
and sides usually form a concave outline against the white belly. In 
most cases, a specimen of connectens viewed laterally is seen to possess 
a black head pattern above and below, just about as in Junco oreganus, 
though, of course, more obscurely indicated than in that species. These 
distinctions, as just detailed, would not amount to very much in a 
single bird, perhaps, but viewed in mass effect, with specimens of the 
three forms arranged in parallel rows, the differences are readily 
noticeable. The black-headed appearance of the male is a feature that 
is conspicuous in the live bird. 

The female of connectens is, as a rule, more nearly like the female 
of a subspecies of the black-headed Junco oreganus group than like 
female hyemalis. The sides are more or less tinged with pink (often 
quite strongly so), and the back with brownish. The blackish head is 
sharply defined against the back and against the pink sides and white 
belly. Two among the fifteen females from Telegraph Creek and 
Glenora have no pink on the sides, though with brown on the back. 
These two birds are most nearly like hyemaUs, Of the others it is safe 
to say that not one would be ascribed to hyemaUs if taken in its winter 
home, with nothing but the appearance of the bird as a guide to its 
specific identity. There are certain winter specimens of Junco ore- 
ganus shufeldti at hand from southern Arizona, that, so far as color 
and markings are concerned, are indistinguishable from some Stikine 
River females. Arizona specimens of shufeldti, however, are distinctly 
longer winged. 

Thus there is here a race in which the male bears a strong resem- 
blance to one specific group {Junco hyemaUs), and the female to an- 
other , {Junco oreganus), this race occurring at a point where the 
boundaries of the two species mentioned come close together. Different 
authorities take different views regarding the relationship of the two 
forms, hyemalis and oreganus. In the A. 0. U. Check-List of North 
American Birds (1910, p. 266) they are treated as two subspecies of 
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one species. Ridgway (1901, pp. 278, 283) regards them as specifically 
distinct, each divided into several subspecies. Dwight (1918, pp. 285, 
291) also considers them as two species. Dwight, however, regards 
as of hybrid origin several forms of Junco that are accorded subspecific, 
or even specific, rank, by Ridgway and others. All “confusing 
plumages,’’ found in the borderlands where different species of Junco 
come together, he regards as the result of hybridism. 

In view of these different opinions, it is of interest to secure speci- 
mens and study conditions at places where two distinctly characterized 
forms meet. The upper Stikine Valley is such a place, and, with these 
points in mind, the junco of that region received special attention in 
our field work. Though anticipating some interesting discoveries in 
the distribution of the forms involved, it could hardly be foreseen that 
this borderland should be occupied by a race so curiously combining 
the characters of the eastern hyemaUs and the western oreganus. With 
the ascertaining of this fact there now remains the proper application 
of it, and in this I fancy there will be difference of opinion. 

First, is the occurrence of birds of this description (in a sense, inter- 
mediate between hyemalis and oreganus) to be taken as indicative of 
intergradation between the twof Are hyemalis and oreganus therefore 
to be regarded as two subspecies of the same species? I think not. 
There is no adult specimen in the connectens series that could for a 
moment be confused with the coastal junco {Junco oreganus oreganus ) , 
the subspecies geographically most closely adjacent to the upper Stikine 
race. There are no doubtful specimens as between these two forms, 
hence no intergradation. The measurements of connectens do not show 
intergradation between Junco h. hyemalis and Junco o. oreganus (see 
table, p. 254). The resemblance of the female co^inectens is toward 
Junco o, shufcldti {=Jutico h. connectens of the A. O. U. Check-List) y 
a pale colored form of Jumo oreganus occurring to the southward. 
There may be intergradation between connectens and shufeldti farther 
south in British Columbia, but as yet we do not know that to be the 
case. 

Then, as to the theory of hybridizing, used to a great extent in 
comparable cases by Dwight in his study of the juncos (1918) . Such a 
decision in the present case (as in certain others so disposed of by 
Dwight) seems to me to distort the meaning of the word hybrid out of 
all recognition, and to apply it to facts and conditions it is not com- 
monly called upon to cover. I am willing to admit that a name such as 
Junco annectens Baird may have been applied to an individual bird 
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actually of hybrid parentage in the usually accepted sense, in that 
particular case with one pal'ent Junco caniceps, the other, Junco 
mearjisi; and 1 am willing to admit (see postea) that individual hybrids 
may occasionally occur between any species of Junco whose ranges 
adjoin. To consider as hybrids, however, all the birds (juneos in this 
instance) of a whole region, despite the facts that they comprise the 
only representative of the speefes in that region, that they all exhibit 
the same combination of characters over a wide stretch of country, and 
that they breed true, that is, transmit these same characters to their 
young, is an utterly misleading use of the term. The junco of the 
Stikine River should not be regarded as a hybrid. 

As bearing upon the fact that it is the female of connect ens that 
shows variation from the hyemaJiis type, attention may be drawn to 
the following statement by Dwight (loc, cit,, p. 289) : ‘‘The variation 
in females of the three species [i.e., hyemalis, oreganns, and mearnsi] 
complicates the question still more, for the average females of the 
three dilfer much less from one another than do the males, and tJie 
hybrids between them would seem therefore to be much more num- 
erous. I suppose the application of this to the present case (the 
junco of the Stikine region) would lead to the conclusion that here 
on a large scale is an example of sex-linked inheritance ; that in the 
hybridization of hyemalis and oreganus the female offspring only show 
the oreganus characters. That such is not the case is shown by speci- 
mens collected at Flood Glacier (described farther on), where the race 
here designated connectens comes into actual contact with oreganus. 

My own conclusions are as follows : The junco of the Stikine region 
is a recognizable form, apparently the same to which Coues applied the 
name Junco hiemalis connectens. It is most nearly related to Junco 
hyenuilis hyemalis, and may be conceded to exhibit intergradation of 
a sort, as between Junco hyemalis and Junco oreganus. That is, the 
peculiarities of this subspecies undoubtedly have some bearing upon 
the relationship of those two aggregations of races. The intergrada- 
tion exhibited, however, is apparently as between the two species Jiinco 
hyemalis and Junco oreganus, rather than between two adjacent sub- 
species, Junco hyemalis connectens and Junco oreganus oreganus. It 
is not of the sort that is usually found between two subspecies of the 
same species, and for the present it may well be disregarded as a sub- 
specific criterion. It seems to me that this is a proper place for a 
somewhat arbitrary division, and that Junco hyemalis and Junco 
oreganus should still be regarded as separate specific groups. Then, 



1922] Swarth: Birds and Mammals of the Stikine Region 249 

as previously shown, the junco of the Stikine region, although in a 
sense intermediate in appearance between hyemaUs and oreganus, can 
not properly be eonsidered as an aggregation of hybrid individuals. 
The only alternative left, therefore, is to consider this form as a dis- 
tinguishable geographical race of the species it most nearly resembles, 
and apply a separate name, as I have ‘done. 

As we descended the Stikine, leaving the habitat of connect ens 
behind and drawing nearer to that of onganns, every effort was made 
to secure juncos. At Telegraph Creek and Glenora, juncos {conncc- 
tens) were abundant. At l)och-da-on Creek, though in lessened num- 
bers they were still fairly numerous, and all still of the same subspecies. 
Our next stop was at Flood Glacier, some forty miles down stream 
and about seventy miles from the coast. There we were in a region 
where either coast or inland species might occur, and the junco was 
one of several birds that we searched for especially at that point. 
Juncos were not numerous, however, and our two weeks of collecting 
there yielded but fifteen specimens. Of these, eight are adults, six 
males and two females. The two females are Junco o, oreganus, beyond 
a doubt. Of the male birds, one (no. 39999) is typical connect ens. 
It is in extremely worn plumage but is evidently of exactly the same 
character as Telegraph Oeek specimens. One bird (no. 39993), while 
not an average connectens (it shows some rusty on the back), can be 
matched by one variant taken at Telegraph Creek. Another (no. 
39998) is somewhat more reddish on the back, though the sides are 
slaty. The remaining three adult males (nos. 39987, 39988, 39990), 
if taken farther south, in their w’inter home, would undoubtedly be 
considered as examples of Junco oreganus shufeldfi. They are shorter 
winged than Arizona winter specimens of shufeldti, but they have 
the black head (a glossier black above than in connectens), brownish 
back, and pink sides of that race. However, despite their general 
appearance, I cannot believe that these birds are shufeldti. I do not 
believe it possible for the habitat of that subspecies to extend north- 
ward as a tongue inserted between the ranges of connectens and 
oreganns. Juncos can not be distributed uninterruptedly from the 
southward over the glacier covered mountains that constitute so large 
a part of this intermediate region. Their distribution must lie in nar- 
row ribbons along the river valleys extending from the interior to the 
coast, such as the Stikine, and the affinities of birds taken at any one 
point in these valleys must lie with others immediately adjacent, above 
and below. Therefore, despite the superficial resemblance of these 
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Flood Glacier juncos to shufeldti, I decline to consider them as of that 
subspecies, or to call them by that name. This despite Dr. Dwight’s 
belief that ‘‘we must name a bird by the plumage it is wearing not 
by the one that it ought to be wearing because it has been captured 
within the bounds assigned to another geographical race” (1918, 
p. 294). 

Flood Glacier is close to the* point where the change in the character 
of the country takes place, between the humid coast and the arid 
interior. It is the uppermost point on the river reached by certain 
coastal species of birds ; very few indeed go any farther inland. Not 
many inland species extend farther down the river. We took here 
specimens of typical connected and of oreganus, besides these inter- 
mediates. Forty miles up stream nothing but connectens was seen. 
Thirty miles farther down the river, at Great Glacier, nothing but 
typical oreganus. 

In view of these facts it seems to me that these few specimens of 
indeterminate character, taken practically on the boundary line be- 
tween the. habitats of the two forms, may be regarded as veritable 
hybrids between the two. They are certainly not indicative of inter- 
gradation as it usually appears between closely related subspecies. 

The seven juvenals from Flood Glacier naturally offer difficulties 
in their allocation such as are not encountered in adults. Young of 
connectens taken early in the season in the upper Stikine Valley, 
compared with the corresponding stage of oreganus from the coast, 
present certain obvious differences. As the ju venal feathers become 
faded and abraded, however, these distinctions are much less apparent, 
and the young birds from Flood Glacier had worn the juvenal plumage 
to the molting time. Those that do show specific peculiarities all lean 
toward oreganus, and one or two, otherwise indeterminable, were taken 
in company with an adult female oreganus. There are available but 
very few breeding specimens of slate-colored junco from Alaskan 
points. These specimens on the whole look more like eastern hyemalis 
than like Stikine River connectens. The only breeding females, one 
from Cordova Bay and one from Rapids, Yukon River, are quite 
unlike any females in the Stikine series. 

I have had for examination a series of seventeen adult juncos, 
eight males and nine females, from the collection of the Provincial 
Museum, Victoria, British Columbia, taken at Atlin, during June and 
July, 1914. Atlin is at the northern boundary of British Columbia, 
about one hundred and fifty miles north of Telegraph Creek. For the 



1922] Swarth: Birds and Mammals of the Stikine Region 251 

most part these birds are essentially like the Stikine specimens. One 
male (Prov. Mus., no. 3683) is much paler colored than the others, 
more of the slaty gray of eastern hyemalis, a variation that may be 
indicative of intergradation with hyemalis in Alaska, a little to the 
northward. One female of the lot (Prov. Mus. no. 3698, Wilson Creek, 
Atlin, B. C., June 29, 1914) is so very different in appearance from 
the rest of the series as to suggest its belonging to another species. 
It is appreciably larger than the others, actually so in length of wing 
and tail, and to all appearances in bulk also, as well as can be judged 
from prepared skins. It is faintly brownish on the back, and with a 
suggestion of pink on the sides. This bird may, perhaps, be an 
example of montanus, which has been recorded as occurring at Alaskan 
points not very far distant. 

Altogether, the scanty material from Alaska, together with the 
British Columbian series, points to the restriction of the race ceynnec- 
tens to Si region mostly south of Alaska, and probably almost entirely in 
British Columbia. In this connection, attention should be drawn to 
a record by Bishop (1900a, p. 86) of the occurrence of **Junco hye- 
malis connectens, Shufeldt Junco,^’ at White Pass City and Glacier, 
Alaska, a record that may, perhaps, pertain to connectem as here 
regarded. Osgood (1909&, p. 41) records Junco hyemalis montanus 
from points on the upper Yukon : ‘‘An adult female having vinaceous 
sides and pronounced of this form by Mr. Ridgway was collected by 

Hollister at Circle July 7 Also a specimen collected by myself 

near Charlie Creek in 1899 appears to be of this form.’’ 

When we arrived at Telegraph Creek, May 23, juncos were abun- 
dant and in pairs; evidently nesting was well under way. The male 
birds at that time were fond of perching on some elevated position, a 
telegraph pole or a house in town, a dead tree top out in the woods, 
where, over and over again, they gave utterance to a brief, monotonous 
trill, hardly long enough or loud enough to merit being termed a song. 
The first nest was found on June 4, about midway between Telegraph 
Creek and the Summit, a region in which there was still much snow. 
This nest was placed in an overhung crevice in the dirt wall bordering 
the trail, and was discovered through the brooding bird’s sudden de- 
parture. It contained four eggs with incubation just begun (see 
fig. Z). From then on, nests were found at intervals up to July 5. 
On that date two were discovered at Qlenora, one with four fresh eggs, 
one with four young about five days old. 
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All nests discovered were on the ground, but in a variety of situa- 
tions. Some were in the shelter of a bank or stump, others on open, 
level ground with little or no concealment. Five nests with sets of eggs 
were preserved (nos. 1811-1815), four sets of four eggs each, one of 
five. The nests are all much alike in structure, rather flimsily built, 
mainly of rather fine dry grass or weed stems, with occasionally some 
shreds of bark or coarser twigs or straws on the outside, and with 
finer grass or hair for lining. 
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Fig. Z. Nest of the Cassiar junco {Junco hyemalis connectem) ^ placed under 
a fallen tree at the side of a trail. Photograph taken near the Junction, June 
6, 1919. 

The first young out of the nest was taken on June 14, hardly able 
to fly. Shortly after young birds began to appear in considerable 
numbers. Up to the third week in July they were still in the streaked 
plumage throughout, the post-juvenal molt had not yet begun ; shortly 
after that time we left the territory of this subspecies, so that no 
specimens in autumnal plumage were collected. 

This junco is mainly a bird of the valleys, mostly in rather open 
woods. A few were seen well up in the mountains, not in the dense 
spruce forests of the middle heights, but at the upper edge of the 
timber, where the trees were more scattered and of smaller size. This 
was at about 4000 feet elevation. 

The male junco was sometimes seen making a display of his 
plumage. The tail was widely spread, so as to expose the white outer 
feathers, about the only sharply contrasting feature of the junco ’s 
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plumage. This was done, not on the ground, but up in the shrubbery ; 
the tail was held stiffly spread and pointed straight downward, while 
the bird hopped from branch to branch about the female. 

Young birds, just out of the nest, were several times found infested 
with parasitic larvae. The first bird in this condition was collected 
near Telegraph Creek, June 15. On i)icking it up after shooting it, 
a maggot dropped to the ground, and I noticed then a bare spot on the 
bird’s head with a small hole where the larva had been attached. Upon 
skinning it, two more larvae were found, between the skin and skull, 
surrounded by a mass of yellow serum. Later on other young juncos 
were taken similarly afflicted, with the larvae always on the top of the 
head. The larvae were white in color, seven millimeters long and about 
three in diameter. 

Junco oreganus oreganus (J. K. Townsend). Oregon Junco 

Twenty-seven specimens referable to this subspecies were collected 
at three different points, as follows: Flood Glacier, two adult females, 
four juvenal males, three juvenal females; Great Glacier, one adult 
male, one adult female, seven juvenal males, two juvenal females, one 
juvenal, sex not ascertained; Sergief Island, three males and three 
females, all immature birds in freshly acquired first winter plumage. 
(Mus. Vert. Zool. nos. 39989, 39991, 39992, 39994-39997, 40000-40019). 

Specimens of oreganus in juvenal plumage from the coast of Alaska, 
compared with the same stage of connecteiis from the upper Stikine 
Valley, are much more buffy beneath and more reddish dorsally; the 
red dorsal patch of oreganus is clearly indicated in the young. Young 
oreganus is a ruddy appearing bird, young conneciens, grayish. While 
these differences are apparent in fresh plumage, they are not so 
obvious when the feathers become worn. The young birds from Flood 
Glacier, at about the dividing line between the ranges of oreganus and 
connectens, are ready to discard the juvenal plumage, and in some 
specimens it is not possible to tell to which species they belong. How- 
ever, those which do show specific peculiarities are apparently oreganus. 
Two young males, beginning the post-juvenal molt, are acquiring 
pink sides, and in one of them the new feathers on the head are dis- 
tinctly blacker than in connect em. Young females, undeterminable 
in appearance, were taken in company with an adult female oreganus. 
For these several reasons I have assigned the entire series of streaked 
plumaged young from Flood Glacier to oreganus. 
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Young birds taken a week or two later at Great Glacier are in most 
cases well advanced in the post-juvenal molt, and are clearly oreganus. 
The adult male from this station (no. 40002) may perhaps be of inter- 
mediate character, like some of the Flood Glacier birds previously 
described, but it is in the midst of the annual molt, and the duller red 
of the back may be an appearance that is largely due to this cause. 
The six specimens from Sergief Island, in fully acquired first winter 
plumage, are all typical oreganus. 

Neither at Flood Glacier nor Great Glacier were juneos abundant, 
and it was only by the closest search that specimens were obtained. 
When we arrived at Sergief Island (August 17) there were no juneos 
to be seen anj^where. On August 23 two were obtained, the first noted, 
and a day or two later they became fairly numerous. 

Melospiza melodia rufina (Bonaparte). Rusty Song Sparrow 

Song sparrows are rare in the upper Stikine Valley, or, rather, 
the species occurs in relatively few places. We found some birds 
around Sawmill Lake and about marshy spots near Telegraph Creek, 
and a few in similar surroundings between that town and Glenora. 
A female collected at Sawmill Lake on June 9 contained an egg that 
would have been laid in a day or two. A young bird just out of the 
nest was taken on June 18. 

Near Doch-da-on Creek and a mile or two back from the Stikine 
there were certain marshy meadows where song sparrows were really 
abundant. Bordering the grassy areas w'ere sloughs grown with reeds 
and surrounded by willows. Here the song sparrows had evidently 
been nesting, and at the time of our visit (July 8 to 26) were appar- 
ently engaged with their second broods. Full-grown young were more 
abundant than adults, and by the middle of July we found these 
young birds spreading out farther and farther away from the central 
swamps and down toward the river. The old birds remained closely 
within the more restricted meadows where we first found them, and 
those collected had every appearance of being engaged in nesting. 
These adults were extremely shy at all times, and specimens were 
obtained with difficulty. 

At Flood Glacier there were a few song sparrows, seen mostly in 
patches of fireweed near the river. All taken were juvenals, apparently 
wandering from the nesting ground, as we had found them at Doeh- 
da-on Creek. We found no place near Flood Glacier offering suitable 
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breeding grounds for song sparrows. None of the birds was seen at 
Great Glacier but one was noted near the custom house just above the 
boundary, August 16. 

At Sergief Island song sparrows were abundant. They were mostly 
at the upper edge of the marsh land, just below the coniferous forest,* 
where a bordering strip of dense underbrush (alder, willow, deviPs- 
club, and other shrubbery) afforded shelter to many birds of similar 
habits. The song sparrows ventured some distance out onto the 
marshes, but always along narrow tidal channels where tall grass over- 
hanging the sloughs made arched passageways beneath which the 
birds found concealment when need arose. 

A large proportion of those seen at Sergief Island were young birds, 
and young and old were mostly in various stages of molt. A young 
male taken August 18 is in first winter plumage throughout. Most of 
the young birds seen at that time were still in juvenal plumage ; one 
taken as late as September 1 had not yet begun the molt from that 
stage. Two adults shot August 18 and 22, respectively, had not yet 
begun to molt; another taken on September 1 had almost completed 
the change. 

Forty-four specimens were collected (nos. 40020-40044, 40047- 
40065), as follows: Telegraph Creek, three adult males, two adult 
females, one juvenal female ; Doch-da-on Creek, three adult males, ten 
juvenals; Flood Glacier, four juvenals; Sergief Island, two adult 
males, one adult female, five immature males (first winter plumage), 
thirteen juvenals. 

I had anticipated that the song sparrow of Telegraph Creek would 
prove to be different from the coast bird, and that it would probably 
be Melospiza m. inexpectata, as a specimen ascribed to that race was 
recorded from Telegraph Creek by Riley (1911, p. 234) in his descrip- 
tion of the subspecies. I am, however, unable to distinguish any 
points of difference between birds from the upper Stikine Valley 
and those from the Coast. They seem to me to be all referable to rufina. 

Upon first consideration it seems strange that in two regions with 
such diverse faunas in general, as is the case in the upper Stikine 
and the coast regions, the song sparrow, usually so variable, should 
be one of the few birds to remain the same in both places. This is by 
no means inexplicable, however, upon consideration of some of the 
factors involved. The species Melospiza melodia extends much farther 
north along the coast than it does inland ; there is no subspecies of the 
interior that ranges nearly as far north as does rufina of the coast. 
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It follows that any song sparrow colony of an interior point closely 
adjacent to the coast (such as the Telegraph Creek region) must have 
been derived from the coast region. 

Song sparrows in other sections are known to be influenced in their 
distribution by extent of riparian surroundings suited to their needs. 
They will follow a favorable water course through otherwise unsuitable 
surroundings, less regardful of faunal or zonal limitations than of 
the associations of plants and water. It therefore seems apparent that 
the occurrence of the song sparrow at the headwaters of the Stikine 
River represents an outpost of rufina, an overflow of birds that have 
penetrated to that point by ascending the river from the coast ; not 
part of another race that is of general distribution throughout the 
interior. Melospiza m. inexpectata may be a recognizable race in the 
region of the type locality (Moose Lake, British Columbia), in south- 
eastern British Columbia, and southwestern Alberta (cf. Oberholser, 
1918a, p. 187), but the song sparrow of northwestern British Columbia 
is unmistakably rufina. 

Apparently the song sparrows of the inland regions are not com- 
pletely enough isolated from the parent stock, or have not been for a 
sufficient length of time, to produce distinguishable differences. As 
to the length of time that they have been there we have no means of 
knowing. As to the completeness of isolation in the upper Stikine 
Valley, my impression, derived from the season’s observations, is that 
there is practically continuous distribution of song sparrows along 
the river. Breeding colonies are doubtless- scattered, and perhaps at 
rather wide intervals, but apparently migrating birds occur at any 
point. 

There is an interesting point involved in the migration of the song 
sparrows at the upper end of the Stikine Valley. Do these birds 
travel north and south to the eastward of the coast range, as is the 
case with so many other species of that region, or do they follow the 
Stikine to and from the coast? Our own observations shed no light 
upon this question. It can hardly be solved save by some person who 
is permanently residing in the country. 

In this connection it may be noted that Brooks (1912, p. 253) 
deflnitely cites the subspecies rufina as the form occurring at Okana- 
gan, British Columbia, where the fauna otherwise is mostly of the 
interior. Also, Taverner (1919, p. 84) records rufina as the song 
sparrow at Hazelton, in the interior of British Columbia, some two 
hundred miles south of Telegraph Creek. I have seen some of Taver- 
ner’s Hazelton specimens and agree with him in his determination. 
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The bird collection of this Museum contains sixty-three specimens 
of rufina from the islands and mainland of southeastern Alaska, rep- 
resenting many island localities and several points on the mainland. 
The largest series from any one place is that from Sergief Island. 
The Alaskan series as a whole displays considerable variation, in color, 
in general size, and in size and shape of bill. Whether these differences 
can be correlated with different habitats, island and mainland, or 
whether they are merely differences between individual specimens, 
cannot be settled with the material at hand ; there are too few breed- 
ing birds from any one place. The variation is considerable, and it 
includes breeding birds that are just like the Telegraph Creek speci- 
mens. For the present, at least, the whole aggregation had best be left 
under the name rufina. 

There is one kind of departure from the normal rufina that is com- 
prehensible, and that is a variation illustrated in many individuals 
tending toward caurina, the subspecies breeding just north of the 
habitat of rufina. This trend is especially noticeable among the birds 
collected upon Sergief Island in August and September, birds which 
I believe were mostly migrants from the north. Typical rufina and 
caurina are widely different in appearance, in size, color, and shape 
of bill, but there are specimens at hand forming almost every link in 
a chain connecting one extreme with the other. The same individual, 
however, does not necessarily exhibit the same intermediate condition 
in all characters ; there are various combinations in different specimens. 

TABLE X 

Measurements in millimeters (average, minimum and maximum) 
of Melospiza melodia rufina 

Wing Tail Culmen Depth of bill 

10 adult males from 

the coast of southeastern 

Alaska! 68.4 (66.2-71.5) 64.8 (60.0-70.0) 12.2 (11.2-12.8) 6.7 (6.0-7.0) 

6 adult males from 

the upper 

Stikine river* 67.0 (65.0-71.0) 65.9 (62.0-70.0) 12.2 (11.5-12.8) 6.5 (6.0-7.0) 

^Glacier Bay, 1; Admiralty Island, 2; Chichagof Island, 1; Kuiu Island, 3; Prince of Wales 
Island, 1; Warren Island, 1; Sergief Island, 1. 

^Telegraph Creek, 3; Doch-da-on Creek, 3. 

During our stay at Sergief Island (August 17 to September 7) it 
was evident that there was more or less migratory movement of song 
sparrows. The numbers present fluctuated from day to day in a way 
that could not otherwise be explained. Typical examples of caurina 
were taken from time to time, as noted elsewhere in this report, which, 
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of course, were migrants, and the assumption is that those individuals 
of intermediate character that were taken at the same time were also 
migrating birds, presumably from some intermediate region near the 
northern limit of the habitat of rufina. Our experience on the upper 
Stikine leads me to believe that very young birds, even before the 
juvenal plumage is discarded, may wander many miles from the nest- 
ing ground. 

Melospiza melodia caurina Ridgway. Yakutat Song Sparrow 

A fairly common migrant at Sergief Island, amid the same sur- 
roundings as rufiyia. One was seen the day of our arrival, August 17, 
and the birds were present in fluctuating numbers up to the date of 
our departure, September 7. The third week of August was the time 
of greatest abundance. Usually caurina and rufina could be told apart 
in life, the greater size and grayer color of the former serving to dis- 
tinguish it ordinarily. There are, of course, equivocal specimens, as 
mentioned in this report under rufina, that are practically intermediate 
between the two subspecies, and difficult of determination even when 
in hand. There are also in the series of caurina from Sergief Island 
some specimens closely approaching the larger kenaiensis in appear- 
ance. As, however, the latter reach only the minimum measurements 
of that subspecies it seems best to place them all under caurina. There 
is thus in the available series of caurina a considerable range of varia- 
tion exemplified, from small, reddish colored birds not widely different 
from rufina, to large, gray colored ones that could be inserted in a 
series of kenaiensis without violence. 

There is one bird from Sergief Island (no. 40045, female, August 
18) that I refer to caim7ia despite the fact that it is largely in juvenal 
plumage and was collected in the breeding range of rufitia. Such of 
the first winter plumage as has been acquired is distinctly of the 
caurina type, and in the flesh the bulk of this, bird was decidedly 
greater than that of the average rufina. Despite the youth of this 
individual, I believe it to be a migrant from the distant habitat of 
caurina. Juvenals of rufina also were found traveling far from the 
nesting ground. 

Fourteen specimens of Melospiza m. caurina were taken at Sergief 
Island, on dates ranging from August 18 to September 5 (nos. 40045, 
40046, 40066-40077). The series comprises one adult male, one adult 
female, five immature males, six immature females, and the juvenal 
female above described. 
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Melospiza lincolni gracilis (Kittlitz). Porbush Sparrow 

Probably occurs throughout the upper Stikine Valley, but, judging 
from our experience, in small numbers and at widely scattered points. 
A female shot June 9 at Sawmill Lake had laid part of its set of eggs ; 
just one other bird was seen at that locality. The species was next 
encountered at Doch-da-on Creek, where one pair, perhaps more, had 
nested in the tall grass of a meadow. A young bird caught in a mouse- 
trap at Flood Glacier was the only one seen at that station. 

At Sergief Island the species was abundant. Many of the birds 
were there when we arrived on August 18, and they greatly increased 
in numbers within the next few days. At the upper margin of the 
marshes, that section which is but rarely inundated by the tides, there 
is much willow brush, increasing in density and size of the trees as the 
salt water is left behind. The lower edge of this strip, where the willow 
brush was about waist high and rather scattered, and with thick grass 
beneath, was the preferred habitat of the Porbush sparrow, and here 
the birds literally swarmed. I was accustomed to think of this species 
as being rather solitary in its habits, but here, whether or not the 
birds were in constantly associated flocks, their choice of surroundings 
brought hundreds of them closely together. In traveling through the 
willow brush one flushed them from every thicket. On August 22 I 
stopped to count those that hopped up into the branches of one small 
bush, preparatory to taking flight at my approach, and there were 
fifteen in sight at once. The species was still present at the end of 
our stay, September 7, but much fewer in number. 

Fifteen specimens were collected: an adult female and an adult 
male from Sawmill Lake (nos. 40078, 40079), two adult females and 
two juvenals, male and female, from Doch-da-on Creek (nos. 40080- 
40083), one juvenal male from Flood Glacier (no. 40084), and eight 
specimens from Sergief Island, two adult females, five immature males, 
and one immature female (nos. 40085-40092). The young birds from 
Sergief Island have all completed, or nearly completed, the post- 
juvenal molt. An adult female taken August 18 is in the midst of the 
annual molt. The tail feathers are all gone, and the wings so nearly 
bereft of flight feathers that the bird could scarcely fly. The second 
adult female, taken August 22, has finished the molt. 

The specimens from the upper Stikine Valley are to my eye indis- 
tinguishable from the coast birds, and I therefore consider them all 
of the subspecies gracilis. There is no question of the distinctness of 
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this northern race from the paler colored and more narrowly streaked 
form breeding in the high mountains of California which is regarded 
as lincolni, but just what relation either of these races bears toward 
typical Melospiza lincolni lincolni from eastern North America I do 
not know. I have no material available from any eastern points. 

For the use of the name Melospiza lincolni gracilis (Kittlitz) rather 
than M, L striata Brewster (as in the A. 0. U. Check-List) y see Ober- 
holser, 1906, p. 42. 

Passerella iliaca unalaschcensis (Gmelin). Shumagin Fox Sparrow 
Two fox sparrows taken upon Sergief Island, September 5, are 
referable to this subspecies, an immature female (no. 40107) and an 
immature male (no. 40108). The two birds were together, in an as- 
semblage of song sparrows, golden-crowned sparrows, and hermit 
thrushes, feeding in a tangle of red-berry elder, alder, and deviFs- 
club. The Shumagin fox sparrow is a migrant through this region, 
and it is probably of rare occurrence. 

Passerella iliaca fuliginosa Ridgway. Sooty Fox Sparrow 
Among the most interesting of the season’s discoveries were those 
relating to the manner of occurrence of Passerella in the region ex- 
plored. Our first experiences were disappointing. I had confidently 
expected to find some form of this species in the Telegraph Creek 
region, either P, i. iliaca or P. i. altivagans, but failed to do so. It 
does not follow, of course, that one or the other of these birds does not 
occur locally somewhere in that general region, but if so I believe it 
will be found on the higher moun^in slopes. I do not believe we 
could have overlooked the species had it been present in the lower 
valley. 

Fox sparrows were first encountered at Doch-da-on Creek. On 
July 17 an adult male was obtained, first heard singing from its perch 
near the top of a small willow. A young bird was taken near-by the 
same day. Both were in brushy bottom land near a slough, a tangle 
of willows growing amid nettles, tall grass, and other shrubbery, not at 
all the kind of place that fox sparrows might be supposed to inhabit. 

Later on, at Flood Glacier and again at Great Glacier, fox spar- 
rows of the same subspecies were shot at various times. The birds 
were far from abundant, and it was only through the most assiduous 
search that specimens were obtained. They inhabited the densest 
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brush, where they remained out of sight for the most part, and there 
were neither songs nor call notes to draw attention to their presence. 
At Sergief Island one specimen referable to this subspecies was taken, 
on August 27. 

In all, fourteen specimens were collected (nos. 10093-40106), as 
follows: Doch-da-on Creek, one adult male, one juvenal male; Flood 
Glacier, one adult female, one juvenal male, two juvenal females, one 
juvenal, sex undetermined; Great Glacier, one adult male, two adult 
females, two juvenal males, one male in first winter plumage ; Sergief 
Island, one male in first winter plumage. The adults are all in worn 
breeding plumage or just beginning the annual molt. Of the young 
birds, some are in juvenal plumage throughout, some are partly 
through the post- juvenal molt, and two, from Great Glacier, August 
10, and Sergief Island, August 27, respectively, are in first winter 
plumage throughout. 

I had supposed that the form of fox sparrow that would be found 
inhabiting the mainland coast of this part of Alaska would necessarily 
be P. i. townsendi, which is known to occur much farther south on cer- 
tain of the islands. Our Stikine birds, however, unquestionably are 
not townsendi; for the present, at least, they must be considered as 
fuUginosa. In my ^‘Revision of the avian genus Passerella’’ (1920^ 
p. 149), I have described a series of fox sparrows, winter visitants 
taken mostly in the vicinity of Berkeley, California, that I have re- 
ferred to fuUginosa, although they are not typical of that form. The 
statement there made is that these birds are too unlike summer ex- 
amples of fuUginosa from Washington and Vancouver Island to come 
from that region, and that they must be migrants from some other 
section. It was intensely interesting to discover that the Stikine River 
summer birds exactly matched the winter birds described from Cali- 
fornia. 

As between Alaskan examples of townsendi and the Stikine River 
fuUginosa, we have in both series, for comparison, adults in similarly 
worn breeding plumage ; also young in juvenal plumage, molting into 
first winter plumage, and in first winter plumage throughout. The 
color differences are apparent in every stage. The discovery of fuUgi- 
nosa in this part of Alaska and British Columbia discloses certain 
departures from the distribution of that subspecies, and of townsendi 
as given by me in the ‘‘Revision’’ above cited (Swarth, 1920, pp. 144, 
149; map, fig. N). FuUginosa evidently occurs from Puget Sound 
northward to the Stikine River, but, north of Vancouver Island, prob- 
ably on the mainland only or perhaps on islands close to the British 
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Columbia coast. Townsendi occurs southward on various islands off 
the coast of southeastern Alaska, and on the Queen Charlotte Islands, 
British Columbia ; its occurrence in summer on the mainland of south- 
eastern Alaska is questionable. I know of no breeding records from 
that region. On the map above cited there is a cross indicating an 
occurrence at Helm Bay (south of the Stikine River), but the bird 
upon which that record is based was an August specimen and may 
have traveled some distance. I, myself, in 1909, collected many speci- 
mens of townsendi at Port Snettisham and the Taku River, Alaska 
(north of the Stikine River), and under circumstances that make it 
seem likely that those were breeding stations, but no nests w^ere act- 
ually found. In field work of that same year at Boca de Quadra, the 
Chickamin River, and Bradfield Canal (on the mainland south of the 
Stikine River), and at Thomas Bay (a short distance north of the 
Stikine), no fox sparrows were seen (see Swarth, 1911, p. 93). There 
is a record of the occurrence of townsendi in June on Wrangell Island, 
near the mouth of the Stikine River (Swarth, 1920, p. 146). 

The facts now indicate that the summer distribution of fuligi)W$a 
is from extreme northwestern Washington and Vancouver Island 
northward on the mainland only, at least to the Stikine River. On 
the latter stream it extends inland about a hundred miles, following 
the course of the river. Its extension inland elsewhere is unknown to 
me. In fact, I know of no records of fuliginosa from any mainland 
station between the two extremes of its range, Puget Sound and the 
Stikine River. 

There is another point to be considered, namely, the possibility of 
subspecific difference between fuliginosa of the Puget Sound region 
and the bird I have called fuliginosa from the Stikine River, sufficient 
difference, that is, to be worthy bf recognition in nomenclature. This 
is a contingency that may have to be met in the future. In another 
connection I have pointed out in some detail differences that appear 
to exist between the two lots (Swarth, 1920, pp. 149-150). Briefly, 
the series comprised of the Stikine River specimens and the wdntor 
birds from Berkeley differ from certain Vancouver Island specimens 
and from the type specimen of fuliginosa in being of a duller tone of 
brown, in having the lower tail coverts less tawny, and in the more 
stubby bill. The differences are real, as far as the series go, and ap- 
pear to be fairly constant ; the difficulty lies in the few specimens avail- 
able of typical fuliginosa. Under the circumstances further subspecific 
division does not at present seem desirable. 
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Fall specimens of towTisendi from Port Snettisham and the Taku 
River are notably dark colored, as compared with summer specimens 
of the same subspecies from the adjacent islands. While this may be 
due in some degree to seasonal differences of plumage, it may also be 
indicative of intergradation toward fuUginosa at those points. 

Piranga ludoviciana (Wilson). Western Tanager 
A few seen in the vicinity of Telegraph Creek and Glenora, not 
more than seven or eight individuals in all. The first noted, a male, 
was encountered near Telegraph Creek on June 18. A nest was found 
at Four-Mile Creek, between Telegraph Creek and Glenora, in an alder 
in the rather dense vegetation that bordered the stream, about twenty- 
five feet from the ground and four feet from the main trunk. The 
female was seen on the nest July 5. 

Two specimens of the western tanager were preserved, both adult 
males, and both taken at Glenora, on June 30 and July 4, respectively 
(nos. 40109-40110). 

Petrochelidon lunifrons lunifrons (Say). Cliff Swallow 
There were a few pairs of cliff swallows breeding at Telegraph 
Creek, the only place where we saw the species. Nests, old and new, 
were placed on several houses in the town. One specimen collected, 
an adult female, on June 23 (no. 40111). 

This specimen is of notably large size, as compared with breeding 
birds from California and from Illinois. Presumably it belongs to the 
northern subspecies that Oberholser (1919c, p. 95) haa named Petro- 
chelidon alhifrons hypopoUa. As far as it goes, this single bird sub- 
stantiates the claim of larger size in the northern race. The color 
differences claimed for that form are not so apparent. The specimen 
measures as follows : wing, 114 ; tail, 52.5 ; exposed culmen, 7 ; tarsus, 
13. 

Without wishing to decry the probable existence of a recognizable 
northern race of the cliff swallow, the writer prefers, in this connec- 
tion, to use the older name, pending a determination by the A. 0. U. 
Committee on Nomenclature of the several questions involved. 

Hirundo erjthrogSMtec Boddaert. Barn Swallow 
Breeding in fair abundance in the town of Telegraph Creek. The 
species was already there at the time of our arrival, May 23, and the 
birds were occupied with nest building. Nests were seen only on 
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buildings, and the birds themselves rarely strayed far outside the 
town. One nest noted, which was placed upon a telephone insulator 
on the government agent’s office, must have been used for some years, 
for it was built up to a height of six inches or more. 

Flocks of migrating swallows that were seen in August at several 
points down the river were apparently of this species, but could not 
be satisfactorily identified. These flocks were invariably traveling up 
stream. In the harbor at Wrangell, August 16, were large numbers 
of barn swallows, mostly young, flying about and alighting on the ship- 
ping and wharves. On Sergief Island, during the next two weeks, the 
species was seen frequently, traveling southward in large flocks. The 
flocks diminished in numbers toward the end of the month; the last 
bird observed was a single individual on August 30. 

Two specimens of the barn swallow were preserved, an adult male 
and an adult female, both taken at Telegraph Creek on June 11 (nos. 
40112, 40113). 

Iridoprocne bicolor (Vieillot). Tree Swallow 

Just one pair seen, at Sawmill Lake, near Telegraph Creek. They 
were nesting in an old woodpecker hole in a dead birch stub at the 
margin of the lake. A pair of mountain bluebirds were nesting in 
the same stub. The swallow’s nest held three eggs on June 11; the 
complete set of seven, with the nest, was taken on June 17 (no. 1816). 
The nest was built largely of coarse grass and pine needles, mixed 
with some mammal hair, and was lined with large duck feathers. The 
two parent birds were taken (nos. 40114, 40115). 

Tachycineta thalassina lepida Hearns. Northern Violet-green 

Swallow 

Abundant about Telegraph Creek. Nesting in. crevices in the build- 
ings and in a cliff overlooking the town from the northeast. The birds 
were settled in their nesting sites when we arrived (May 23), but indi- 
viduals collected on June 8 had not yet laid their sets. The species 
was fairly abundant at Glenora. At Doch-da-on Creek, the latter part 
of July, violet-green swallows were seen frequently. 

At Sergief Island, toward the end of August, the species was 
encountered on so many occasions that it seems probable that it is of 
regulkir occurrence as a migrant at some points, at least, on the coast 
of southeastern Alaska, despite the paucity of records. As far as I 
know, my own observations on the Chickamin River and at Thomas 
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Bay are the only ones from the region that pertain to this species (see 
Swarth, 1911, p. 96). 

At Sergief Island small flocks were seen passing over the marshes 
in migration, usually in company with barn swallows, upon various 
dates, ranging from August 20 to September 2. On August 28 a flock 
of a hundred or more circled about over our camp for several hours. 
Last noted on September 2, when a single bird was taken, the only one 
observed. It is a question whether the individuals seen migrating at 
this point were travelers from points to the northward, or whether 
they had followed the Stikine River from the interior. I am inclined 
toward the first alternative, for, in our own leisurely descent of the 
river we had seen no indication of any such migration of these swallows. 

Five specimens preserved, two adult females from Telegraph Creek, 
one adult male from Qlenora, and two juvenal males from Sergief 
Island (nos. 40116-40120). 


Riparia riparia (Linnaeus). Bank Swallow 
A few seen at Glenora, hovering over the fields or flying up and 
down the river, skimming low over the water. Probably nesting some- 
where in the river banks nearby, but we failed to discover where. 
At Sergief Island a few were seen from time to time (August 18, 19, 
and 20), passing over the marshes in migration. 

Two adults secured, male and female, taken at Glenora, July 2 
and 6, respectively (nos. 40121, 40122). 

Bombycilla garrula pallidiceps Reichenow. Bohemian Wax wing 
Pound in the lowlands bordering the Stikine River, from Tele- 
graph Creek down stream as far as Doch-da-on Creek. There was no 
obvious reason why the species should not extend still farther down 
the river, save that a few miles below this point those changes first 
begin to be apparent in the general character of the region that cul- 
minate in the thickly forested and humid conditions prevalent on the 
coast. Pood conditions appeared ideal, for berries of various species, 
eaten freely by other birds, occur in abundance throughout this region. 
If it is solely the question of food that governs the erratic wanderings 
of the waxwing, as is so frequently contended in connection with its 
appearance in winter farther south, it would seem that the species 
should have been noted by us along the entire length of the Stikine. 
It seems evident, however, that there must be some barrier, more subtle 
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than that formed by the abundance or scarcity of food plants, that 
keeps the wajcwing closely restricted to the upper part of the Stikine 
Valley. 

Similarly, restriction to the lower altitudes near the river is prob- 
ably significant of zonal limitation. We saw no waxwings at high 
elevations until July 23, when a flock of about twenty birds was 
encountered at timber line (about 4000 feet) on the mountain above 
Doch-da-on Creek. 

During our flrst two weeks of field work, at the Junction, the 
species was not once observed. Presumably the slightly greater eleva- 
tion at that point was enough of a barrier to keep the waxwing in the 
warmer section by the river. When we moved from the Junction to 
Telegraph Creek the birds were encountered at once, and they were 
found in some numbers thereafter at various nearby points. 

A wood road, following the creek from which the town derives its 
name, turns abruptly aside some half a mile up stream, ascends the 
steep embankment on the west, and thus reaches a terrace that extends 
for several miles. Here waxwings were seen upon our first visit to the 
place, and it was later found to be a favorite resort. 

On the morning of June 9 I had my first glimpse of the birds; 
my attention was attracted by the call note, and a moment later a 
flock of a dozen or more swung past and disappeared over the tree tops. 
Later in the day others were seen at almost the same place, two to- 
gether at two different points. During the next ten days waxwings 
were seen continually in the same general locality, sometimes two to- 
gether (mated pairs we supposed at the time), sometimes in small 
flocks. We shot a few, but mostly we watched them and followed the 
“pairs’^ about, hoping, but scarcely expecting, that they would lead 
us to a nest. The actions of these birds were extremely puzzling, for 
they seemed quite carefree, and many were in flocks. When we did 
obtain both birds of a “pair’’ they proved to be two males. Finally 
it began to dawn upon us that the waxwings were coming daily to a 
favorite feeding ground — nothing more; when disturbed they always 
disappeared in the same direction over some low hills to the westward ; 
and our search was pursued in accordance with this suggestion, with 
satisfactory results. 

The terrace or plateau above mentioned, of which so far we had 
merely skirted the eastern edge, extends westward a mile or more, is 
quite level, and but sparsely covered with forest growth. A year or 
more before our visit it had been swept by fire and a large part of the 
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timber destroyed. As we saw the place there was very little under- 
brush of any sort, a great many dead trees, mostly pines with some 
poplars, and a scattering growth of live trees that had escaped de- 
struction. The conifers were the lodgepole pine {Firms contorta), and 
were all small trees. 

On June 19 we first saw evidence of nesting activities, though, as we 
afterward learned, the birds,must have been busy for some time. On 
this occasion a pair of birds fiew past, each with nest material in its 
bill, and disappeared in a clump of little pines a short distance away. 
A short search discovered the nest, just well started, in one of the 
pines, some six feet from the ground, and quite conspicuous to the 
view. A second nest was found a short distance away at a point where 
there had been an Indian wickiup, occupied by a solitary old witch- 
doctor. Several days before, this habitation had been destroyed by 
fire, and some of the surrounding trees, including the one with the 
nest, somewhat scorched. Apparently the fire, smoke, and noise had 
been too much for the parent waxwings, and they deserted the nest, 
which contained five newly hatched young. The young were pretty 
well dried up when found. 

On June 22 the third nest was discovered. Two birds were seen 
in fiight toward a pine a hundred yards or so distant. One; the male 
presumably, lit in the top of the tree, the other disappeared in the 
foliage below. Almost instantly the male fiew high in the air, joined 
two others that were passing by, and all three went off together toward 
the slopes where we had previously found so many of the birds feeding. 
An inspection of the pine disclosed the waxwing's nest. The tree was 
only about twenty-five feet high, with straggly branches and little 
foliage. The nest rested upon limbs and against the trunk, about 
fifteen feet from the ground. It contained six eggs, almost ready to 
hatch. 

During the next few days several other nests were found. A record 
was kept of each one, though they did not all yield sets of eggs. Fol- 
lowing are the particulars of all the nests discovered ; 

No. 1 (Mus. Vert. Zool., no. 1819). Found June 19, nest just be- 
gun; June 21, nest completed; June 22, contained one egg; June 24, 
3 eggs; June 25, 4 eggs; June 26, five eggs, set taken. Nest in lodge- 
pole pine (tree about twelve feet high), six feet from the ground, rest- 
ing on two small branches and against trunk. Greatest outside diam- 
eter about 230 mm. ; inside diameter, 77 ; outside depth of main nest 
structure, 90; depth of nest cavity, 51. Material used: dead twigs 
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from pines and poplars, dry black moss from the trees, white, cottony 
plant fiber, and, for lining, dry grass and a few feathers. See figures 
AA, DD. 

No. 2 (Mus. Vert. ZooL, no. 1817). Pound June 19; a recently 
abandoned nest containing five dead young, newly hatched. In situ- 
ation a duplicate of the last: in a little pine, about six feet from the 
ground, and resting on two small limbs and against the trunk. 
Greatest outside diameter about 230 mm. (straggling twigs projecting 
farther) ; inside diameter, 95; outside depth, 77 ; depth of nest cavity. 



Fig. A A. Waxwing on nest in small lodgepole pine; found near Telegraph 
Creek. Photograph taken June 25, 1919. 

32. This was the only nest found with none of the black tree moss in 
its composition. There is relatively more of the white plant fiber. 
It is possible that nest no. 1 was built by the pair that abandoned this 
nest. 

No. 3 (Mus. Vert. Zool. no. 1818). Found June 22, with six eggs, 
within a few days of hatching. Nest in a small lodgepole pine, about 
fifteen feet from the ground, on three small limbs and against the 
trunk. Greatest outside diameter about 230 mm. ; inside diameter, 90 ; 
outside depth, 90; inside depth, 51. Material used: dead pihe and 
poplar twigs, a great deal of black moss, white plant fiber and dry 
grass. See figure BB. 

No. 4. Pound June 22. In a little lodgepole pine, about seven 
feet from the ground. This was the merest beginning of a nest when 
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discovered. The birds were seen building rapidly on the morning of 
June 22, but on June 23 they were just as busily engaged carrying the 
same nest material elsewhere. The new nest was not found. 

No. 5. Found June 23. In a dense grove of young pines. Nest 
much like the ones just described, but with a great deal of the moss 
and not much white fiber. Contained one fresh egg. The nest was 
deserted when we found it. 

No. 6. Found June 24. In top of a slender pine, about 25 feet 
from the ground. Nest resting- on limbs and against the trunk. Con- 
tained five young. i j * 

No. 7 (Mus. Vert. Zool. no. 1820). Found June 24. The only 
nest discovered that was not placed against the tree trunk. This nest 
was in a lodgepole pine of larger size than most in this locality, in the 
fork of one of the larger branches, about three feet from the trunk. 
Both birds were building here at 1 p.m. At 4 p.m. both birds were 
seen hard at work carrying the nest material elsewhere. When we 
ceased watching there was very little of the nest left. On July 5 we 
happened to pass this place and were surprised to see the nest intact 
and a bird upon it. It yielded a set of five eggs. This nest is not so 
bulky as some of the others. Outside diameter, 153 mm. ; inside diam- 
eter, 77 ; outside depth, 77 ; inside depth, 45. Construction as usual, 
of twigs, moss, white plant fiber and dry grass. 

No. 8. Found July 5, about half -finished. In the usual location : 
against the trunk of a small lodgepole pine, about ten feet from the 
ground. We were not able to return to this nest. 

Waxwings were discovered nesting at Doch-da-on Creek, fifty miles 
down the river, under slightly different conditions from those at Tele- 
graph Creek. On July 9 two occupied nests were found there, and 
two apparently of the previous year, all in the same patch of woods. 
This tract was composed mainly of balsam firs of rather large size, 
with an admixture of cottonwoods and poplars, and with but little 
underbrush. While these woods were thus fairly open, they were still 
much denser than those in which we found the waxwings nesting at 
Telegraph Creek. The two occupied nests were less than a hundred 
yards apart, were exactly alike in location and structure, and when 
found each contained one fresh egg. Each was near the top of a fir, 
about twenty-five feet from the ground, supported upon a branch and 
by surrounding twigs, and close to the trunk. On July 15 one of these 
nests was taken, together with a set of three eggs. The other contained 
two eggs, and was left undisturbed. No more eggs were laid in this 
nest, the female being still incubating the two eggs some days later. 
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The nest taken (no. 1821) is more compact than most of those 
found at Telegraph Creek, due to the firmer support given by the 
short, stiff fir twigs, closely encircling the structure, as compared with 
the sparse and slender branches of the lodgepole pine. It measures 
as follows: outside diameter, 178 mm.; inside diameter, 76; outside 
depth, 76 ; inside depth, 38 mm. The black moss enters into the con- 
struction of this nest to a greater extent than in any of the others. 
There is but the scantiest framework of twigs on the outside, lending 
support to the moss, which forms about nine-tenths of the entire struc- 
ture. There is but very little of the white fiber that is so conspicuous 
in some of the others. 
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Fig. BB. Nest and eggs of waxwing found near Telegraph Creek; nest near 
the top of a small lodgepole pine. Photograph taken June 22, 1919. 

It will be seen that the waxwings’ nests were all very much alike 
in structure and location. All were in conifers, in rather open woods, 
and not far above the ground (six to twenty-five feet). The nests 
with one exception were against the trunk of the tree. The building 
material was always the same, an outer structure of dead twigs, lend- 
ing support to a mass of black moss and white plant fiber. Dry grass 
was used as a lining sometimes but not always. The black moss was 
the one material that was used in the greatest amount, and it appears 
in all but one of the nests. This moss grows abundantly on the conifers 
of the region, depending from the branches in great masses, like coarse 
hair. The white plant fiber that is also so conspicuous in the nests is 
from the seed pod of the previous year's dead “fireweed" {Epilohium 
ahgtisti folium) , 
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There was one additional feature in which the nests were all alike, 
something that could not be preserved. Invariably there was a mass 
of stuff depending six or eight inches below the nest proper, so loosely 
attached as to seem on the verge of dropping away. This stuff was 
mostly the moss and the white plant fiber ; usually additional tufts of 
these materials were adhering to nearby branches. 



Fig. CC Fig. DD 

Fig. CC. Grove of small fir trees where waxwings were found nesting at 
Doch-da-on Creek. A nest may be seen in the tree in the center of the picture, 
near the top of the tree and close to the trunk. Photograph taken July 15, 
1919. 

Fig. DD. Grove of small lodgepole pines where waxwings were found nest- 
ing near Telegraph Creek. There is a nest in the tree at the left of the picture, 
about halfway up and* against the trunk. Photograph taken June 20, 1919. 

The nests seemed large for the size of the bird, and they were not 
well hidden. Usually they were conspicuous, once we had found them, 
and no difficulty was experienced in finding a nest we had reason to 
suppose was in a certain locality. It was surprising, though, how 
frequently we both walked past nests without seeing them, not having 
noted the birds, though once found we marveled how we could have 
overlooked them. 
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The Bohemian waxwing, that is, the subspecies Bomhycilla garrula 
paMidiceps, has been discovered nesting at so few points in North 
America that it seems worth while to give a resume of the findings of 
previous observers for comparison with our own. 

The first North American breeding record was announced by Baird 
(1866, 406), as follows; ''The only instances on record of their dis- 
covery in America are of a nest and one egg by Mr. Kennicott, on the 
Yukon, in 1861, and a nest and single egg on the Anderson River, by 
Mr. MacFarlane, both of which, with the female parents, are in the 
possession of the [Smithsonian] Institution.’^ 

Kennicott ’s nest was described by Brewer (in Baird, Brewer, and 
Ridgway, 1874, 398) ; "At Fort Yukon, July 4, Mr. Kennicott met 
with the nest of this species. The nest, which contained but one egg, 
was about eighteen feet from the ground, and was built on a side 
branch of a small spruce that was growing at the outer edge of a clump 
of thick spruces, on low ground. The nest was large, the base being 
made of small, dry spruce twigs. Internally it was constructed of 
fine grass and moose hair, and lined thickly with large feathers.” 

In 1901, Brooks discovered the waxwing breeding at 158-Mile 
House, in the southwestern corner of the Cariboo district, British 
Columbia. 

1 first noticed them there on 11th June, when T came across a small fiock and 
shot one which proved on dissection to be a female about to lay. On returning 
to the same spot I found the Waxwings, consisting of a colony of five pairs of 
birds, still there, and soon discovered a nest in a Murray pine, near the end of 
a limb and about twenty -five feet up, this then (12th June) contained two eggs. 
On the 15th 1 took this set, which then consisted of four eggs. The nest was 
loose and bulky, composed of Usnea moss, dry grass and weed stems, and lined 
with fine material, with a few green aspen leaves in the lining, no doubt to 
render the eggs less conspicuous. On the 26th June I carefully looked over all 
the trees in the neighborhood with my binocular, and found three more nests, all 
in tall Douglas fir trees; two of these I was able to climb to; each contained 
four eggs within a few days of hatching. The nests were similar to the first 
but without the green aspen leaves, probably due to the fact that the nests were 
better concealed from above (Brooks, 1903, p. 283). 

On June 10, 1908, R. M. Anderson found the species nesting near 
Fort Smith, at the boundary between Alberta and Mackenzie. In 
nearly all respects the circumstances were as we found them on the 
Stikine. 

Soon I saw what appeared to be a nest, a moss-covered bunch near the top 
of a straight, slender jack-pine (PintLs hanksiana ) , about 45 feet from the ground. 
The nest, however, was so artfully concealed apd draped with mosses that I 
could not be sure that it really was a nest until I actually peered over the edge 
of It. ^ 
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The nest contained six eggs, which proved to be almost fresh; incubation 
less than one day. .... 

The nest measured 6% inches in outside diameter, and 2^ inside; depth 
(outside) 3 inches, (inside) inches; composed externally of small, short, 
dead pine twigs loosely arranged and partially covered with pale green moss, 
and small bunches of white cottony vegetable fibres. The nest lining consisted 
of a few fine grasses, a few bunches of fine wooly black moss, and bunches of 
the soft white cotton. 

The tree containing the nest Was at least twenty feet from any other tree 
and had no limbs for at least twenty feet from the ground. The nest was placed 
close to the body of the tree and supported by two small nearly horizontal limbs 
and a few lateral supporting twigs from these (B. M. Anderson, 1909, pp. 11--12), 



Fig. E£. Map showing the known breeding range of the Bohemian wax- 
wing in North America. Circles indicate points where the species has been 
found nesting. 1. Fort Yukon, Alaska, July 4, 1861 (Baird, 1866, p. 406). 2. 
Fort Anderson (Baird, loo, dt,), 3. ISS-Mile House, Cariboo District, British 
Columbia, June, 1901 (Brooks, 1903, p. 283). 4. Fort Smith, Alberta, June 10, 
1908 (B. M. Anderson, 1909, pp. 11-’12). 5. Atlin Lake, British Columbia, July, 
1914 (£. M. Anderson, 1915h, pp. 145-148). 6. Telegraph Creek, British Colum- 
bia, June and July, 1919 (Swarth and Dixon, MS). 
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In July, 1914, Ernest M. Anderson found the Bohemian waxwing 
breeding on islands in Atlin Lake, in the extreme northwestern corner 
of British Columbia. On July 8 he took four sets of eggs (E. M. 
Anderson, 1915&, pp. 145-148). Without going into details, it may 
be said that in all essential respects of nest construction and location, 
his findings accord very closely with our own. 

These few records, covering six localities in the Canadian northwest 
and Alaska, appear to be the only authenticated instances of the actual 
taking of nests and eggs of the waxwing in North America. In addi- 
tion may be cited Riley’s statement (1912, p. 69) of the probable nest- 
ing of the species at Moose, in southeastern British Columbia. Though 
he found no nests, the conditions under which he found the birds were 
sufficient proof of their breeding. 

The nesting of the European subspecies {Bombycilla garrula gar- 
rula) was most carefully described by John Wolley (1857) in his 
memorable account of the first discovery of the nest and eggs of the 
Bohemian waxwing in Finland, and by Newton (1861) in a longer 
paper describing the same material. Wolley ’s description of the nest 
reads in part as follows : 

‘^ . . . the main substance [of the nest] is of the kind of lichen 

commonly called tree-hair This main substance of the nest is 

strengthened below by a platform of dead twigs, and higher up towards 
the interior by a greater or less amount of fiowering stalks of grass, 
and occasionally pieces of equisetum.” He also found a little rein- 
deer lichen, green moss, willow cotton, and fiber of grass leaves in the 
structure ; sometimes one or two feathers in the lining. The nests were 
^‘. . . . built on the branch of a tree, not near the bole, and rather 
.... standing up from the branch . . . ., than supported by twigs 
touching it at the sides. . . . • Of six nests, four were in small spruces, 
one in a good-sized Scotch fir, and one in a Birch — all placed at a 
height of from 6 to 12 feet above the ground .... the nest seems 

generally much exposed In parts of the forest considerably 

open. 

^‘Pive seems to be the ordinary number of eggs; in oife nest only 
there were as many as six. 

“In the backward and cold spring of 1856, Waxwings had their 
full complement of eggs about the 12th of June” (Wolley, 1857, pp. 
55-56). 
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The eggs of the four sets of the American subspecies obtained in 
1919 on the Stikine River, and now in the Museum of Vertebrate 
Zoology, measure as follows : 

Set no. 1818. 25.0 x 17.8, 24.2 x 17.8, 25.5 x 18.5, 25.2 x 17.5, 25.5 x 
18.2, 26.0x18.0. 

Set no. 1819. 24.2x17.0, 27.0x17.0, 27.0x17.2, 26.0x17.5, 26.2 
X 17.2. 

Set no. 1820. 26.8x17.8, 25.0x18.0, 26.5x18.0, 25.5x18.0, 26.8 
X 17.8. 

Set no. 1821. 24.8 x 18.0, 23.5 x 17.5, 24.0 x 18.0. 

In color, three of the sets are much alike, a pale glaucous blue, close 
to Ridgway’s “pale dull glaucous-blue,’^ but more washed out. This 
ground color is marked rather profusely with blackish dots and with 
a few fine, irregular lines, the dots mostly quite small and occurring 
over nearly the entire egg, though less numerously at the smaller end 
than elsewhere. There are also obscure underlying spots of bluish, but 
faintly seen. The fourth set (no. 1821) is more olivaceous, the ground 
color close to Ridgway’s “mineral gray.” The spots are fewer in 
number than in the other sets, larger, and more sharply defined. 

As to plumage, the more conspicuous variable features in the wax- 
wing’s markings are the waxlike tips to the secondaries, the white and 
the yellow markings on primaries, primary coverts, and secondaries, 
and the yellow tips to the rectrices. The most elaborate study yet made 
of the plumage of this species is that written by Henry Stevenson 
(1882), based upon 144 specimens killed in England during the 
winter of 1866-67. Many of his statements are of interest in con- 
nection with the series of waxwings now in the collection of this 
Museum. 

First, as regards the wax secondary tip, he gives the following 
table, including those birds of which the sex had been ascertained by 
dissection. 


Malss 

3 had 4 tips 
7 had 5 tips 
14 had 6 tips 
14 had 7 tips 
3 had 8 tips 

41 


Females 

^1 had 2 tips 
4 had 3 tips 
7 had 4 tips 

6 had 5 tips 

7 had 6 tips 
2 had 7 tips 
1 had 8 tips 


28 


* Sex uncertain. 
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A similar table of 38 specimens of the American subspecies in this 
Museum of which the sex has been ascertained is as follows : 


Females 

1 has no tips 

1 has traces of 2 tips 

2 have 3 tips 
2 have 4 tips 
2 have 5 tips 
7 have 6 tips 
1 has 7 tips 

16 

Besides those thus tabulated there are certain other variants. One 
male has a faint trace of a wax tip on a secondary on one side only. 
One female has two on one side, three on the other. One female has 
four on one side, two on the other. One female has five on one side, six 
on the other. Stevenson seemed to believe that such irregularities were 
due to accidents or wear, but in these birds there is no evidence to 
show that the unadorned secondaries had received any injury. One 
female is indicated in the table as having traces of two tips. They 
are so faint that they can be seen only by the most careful scrutiny, 
and are devoid of red color. Of all the adult specimens examined, 
forty-five in number, just one was found (a female) with absolutely 
no trace of the wax tips. In several cases these tips show a decided 
tendency to split up like feather barbs. It thus appears that these 
appendages are formed by the coalescing of barbs, and not by an en- 
largement of the tip of the central shaft, though the shaft, too, is 
involved in the general change. The ornamentation, in fact, may well 
have begun with the coloring of the shaft, spreading later over the 
adjoining feather barbs. The last stage would have been the coales- 
cing of the barbs, forming the waxlike scale as it is now seen. Various 
steps of this hypothetical evolutionary development are supplied in the 
wing and tail feathers of different birds of this series. 

The primaries of the waxwing have a white or yellow marking near 
the tip. This marking is sometimes confined to the outer web, and 
sometimes continued on to the inner web; the latter, producing a 
V-shaped marking, has been designated by Stevenson (loc, cit.) as the 
‘‘return margin.’^ In the brightest colored birds these markings are 
bright yellow on the inner primaries, becoming more and more white 
on the outermost ones. In the duller colored birds they are white 
throughout. The V-shaped character is invariably accompanied by 


Males 

2 have 3 tips 
6 have 4 tips 
5 have 5 tips 
8 have 6 tips 
1 has 7 tips 

22 
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bright yellow outer margins, but the yellow color is not restricted to 
the individuals that have this “return margin.’’ Some of the birds 
with the primary markings absolutely confined to the outer feather 
margins still have them of brilliant yellow. None of the birds with 
white primary spots have the “return margin.” 

There are several birds of both sexes at hand with more or less 
indication of red at the tips of the tail feathers. This is never at all 
conspicuous, and is usually confined to the shaft of the feather at the 
extreme tip. In one or two instances the color spreads out over the 
adjoining vane, but without any coalescing of the red colored barbs ; 
not one bird in the series has any well defined wax tips to the tail 
feathers similar to those on the secondaries. There is some variation 
in the yellow tip to the tail feathers, both in intensity of yellow and 
in the breadth of the marking. There are also some specimens with 
one or more tail feathers longer or shorter than the rest and of a 
dilferent tone of yellow, giving the appearance of having been held 
over from a previous plumage. 

Stevenson (loc, cit,) after careful study of the extensive series of 
birds at his disposal was unable to discover any external character dis- 
tinguishing male from female, though he was inclined to believe “that 
the assumption of the yellow tinge [on the primary markings] is prob- 
ably more gradual in the female than in the male.” The series before 
the present writer does not shed any additional light upon this ques- 
tion. Although there is considerable variation in the character of wing 
and tail markings, it appears to be purely individual. It so happens 
that the brightest colored bird of the lot is a female (Mus. Vert. Zool. 
no. 17437, sexed by C. I. Clay). In size (but not in number) of wax 
wing tips, in “return margins” of primaries, in yellow on primaries, 
and in size of white spots on secondaries, it is superior to any of the 
males. In this bird the wax secondary tips are 7 mm. in length, a size 
attained by only one or two males. 

The brood of young birds we collected was naturally of more than 
ordinary interest. The nest was discovered on June 24, containing 
five young not more than two or three days old. On July 5 we re- 
turned. The nest was in a slender tree that swayed under the least 
pressure, and at the first disturbance the young birds fiuttered to the 
ground. The brood was about two weeks old at this time. In two or 
three days more, at most, all would have left the nest voluntarily. 
The brood consisted of four males and one female. 
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These young waxwings presented a most striking appearance in 
life, for to my surprise they exhibited all the characteristic markings 
of the adult. Not only that, but the yellow tip to the tail was much 
brighter, more of an orange yellow, than it is in any of the old birds. 
The wax tips to the secondaries were present in each of the four males 
but not in the female. Two of the birds had four such tips, one had 
five, and one had seven, as many as are seen in any of the adults. 
These wax tips are as large as in many old birds. As rectrices and 
remiges were but partly grown out, the brightly colored tips occupied 
a much greater proportion of the whole than is the case in fully feath- 
ered birds. The resulting color effect was most bizarre. The young, 
with their remarkably vivid markings, looked utterly unlike the soberly 
colored adults. 

The four young males are very much alike in color and markings, 
the only differences in appearance being those arising from the slight 
difference in stage of development. The marginal primary markings 
are present, sharply defined, and in each case bright yellow. In many 
adults these markings are white. In the young males the terminal 
tail band is orange-buff, the primary tips, light orange-yellow. In the 
brightest adult at hand the tail band is light cadmium, the primary 
tips, lemon chrome. In the young female the tail band is somewhat 
paler than in the males, though still more orange than in any adult. 
The primary tips are but slightly tinged with yellow. 

A still more remarkable feature in the young males is the fact that 
in each one the rectrices are distinctly tipped with red. These red 
tips are not fully developed sealing-waxlike scales such as are on the 
secondaries, but are produced by red coloration of the terminal portion 
(4 or 5 mm. in length) of the feather shaft of the rectrix. 

The female parent of this brood (the only one of the pair collected) 
is a highly plumaged bird. It has six secondaries of one wing, five 
of the other, with wax tips, the primary margins are bright yellow, 
the tail is broadly tipped with yellow, and there is a faint suggestion 
of red in one or two of the tail feathers. 

As regards the young birds, it is seen that they possess all the 
peculiar markings of the most brightly colored adults except the “re- 
turn margin’’ upon the primaries. This is not seen in any of the 
young. The yellow wing and tail markings are much brighter than in 
any adult at hand, even than in freshly molted birds with these feathers 
but partly grown. While the young birds possess all the markings of 
the adults, they are appreciably different in general body color. They 
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have a somewhat streaked appearance, though not as much so as in 
the young cedar waxwing, the whole body is of a duller, darker gray 
than in the adult, and the young bird has none of the vinous coloring 
about the head that is seen in the adult. The crest is present but only 
slightly developed. The young has a dull black line from the nostril 
to the eye and posteriorly on the head, in resemblance to that on the 
adult, but in our specimens of .young there is just an indication of the 
black throat. This may be due to the fact that in these birds the 
feathers of chin and upper throat are but partly developed, but ap- 
pearances would indicate that in the fully acquired juvenal plumage 
the throat is whitish, bordered on each side by a line of dull black. 
The middle of the belly is whitish, the under tail coverts a paler and 
duller chestnut than in the adult. One feature in which the young 
waxwings diifer notably from the adults is the color of the inside of 
the mouth. This was a bright reddish (spinel pink of Ridgway) with 
a short, sharply defined streak of Mathews purple on each side, at the 
corner of the mouth. In adults the inside of the mouth is flesh color 
with but a suggestion of bluish at either side on the roof of the mouth. 
In the young birds the iris is dark. In adults there is a narrow but 
distinct red ring surrounding the black pupil. 

Although the fact that the young Bohemian waxwing possesses 
practically all the distinctive markings of the most highly developed 
adult was a surprise to the writer when the birds were first encoun- 
tered in the field, it is not new in ornithological literature. There 
have been a few juvenals collected, but although their appearance has 
been commented upon at the time of capture, apparently the compilers 
of the more general handbooks have never cited these scanty speci- 
mens as representative of the usual condition. Casual mention of an 
early streaked stage, ‘‘similar to that of the cedar bird,'^ is the infor- 
mation usually given. Wolley’s description of a young bird, in his 
account of the first .discovery of the nesting of the European sub- 
species, is aa follows: 

A young bird caught on the 5th of August, as it fluttered from the nest, had 
a general resemblance to the adult, though all the colours were more dull. The 
wax-like ends to the wing-feathers, the yellow tip to the tail, the black patch 
between the eye and the beak are all there, whilst the rich mahogany of the 
under tail-coverts is of a quieter brown; the blooming vinous colour of the head 
and back has not yet emerge^ from a homely neutral, and the crest is but just 
indicated by the longish feathers of the crown. The most marked difference 
between the adult and young is ih the throat and under surface generally. 
There is at present scarcely a trace of the deep black patch of the chin, and the 
delicate tint of the general under surface of the adult is replaced by mottled 
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neutral and white. This upon examination is found to owe its appearance to 
those longer webs, which arising towards the root of each feather, extend as 
far outwards as the webs which arise nearer its tip, being very pale or white, 
and thus relieving, on both sides, the last mentioned darker webs (Wolley, 1857, 
p. 56). 

In Gould ^8 ‘‘Birds of Great Britain’’ there is a colored plate fig- 
uring adult birds, a nest, and five young. Of the young, three show 
the back and wings, all with wax tips to the secondaries. These figures 
are from young taken by Dresser, July 4, 1858, but although five 
juveniles are figured, in the text the statement is made that four 
young were in the nest and just two were caught. (Gould, 1873, vol. 
2, pi. 21.) 

Bishop (1900a, p. 89) describes three fully fledged young from the 
Yukon region as having the waxlike appendages to the secondaries, 
but of a paler red than in the adult. One of these same young birds 
is described in detail by Ridgway (1904, p. 106). Evidently but few 
young birds of this species have been collected. Judging from those 
that have been taken, the waxlike secondary tips occur as frequently 
in the juvenal plumage as in the later stages. In fact, with respect 
to all the variable features in this species, wax tips, white or yellow 
wing markings, and yellow tail band, it is not possible to detect any 
correlation between the extent of these markings or the intensity of 
their color, and either age, sex, or season. We have, as described, birds 
in juvenal plumage as brightly marked as any adult. The fact that 
in the brood of five collected the four males have the wax tipping and 
the one female lacks these appendages, gives the appearance of this 
being a sexual feature. To offset this, the female parent of this brood 
had the wax tips fully developed. Then, the female parent of a set 
of five eggs, taken the same day, has the wax tips almost entirely 
lacking. 

In commenting upon the Bohemian waxwing as a winter visitant 
to Montana, where they were abundant, Cameron (1908, p. 46) says: 

Only a small proportion had yellow primary bands; in the great majority 
these were white. Most birds had no red sealing wax appendages visible and 
were presumably the young of the year. Others, besides showing white edging 
to the ends of all the primaries except the two first, had four wax tips on the 
secondaries. These may have been birds of eighteen months old which had 
moulted twice, having regard to the fact that the waxwing moults only once a 
year — in October. A few of the birds had brilliant yellow wing bars and 
numerous vermilion appendages, and 1 concluded that this small minority were 
old birds. 
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Similar lines of reasoning have been followed regarding other birds 
than the waxwing; that is, different types of plumage have been taken 
as indicating different ages, rather than descriptions of plumages 
being based upon specimens whose ages had been definitely ascer- 
tained in other ways. There is probably hardly a species where it 
would seem a more obvious or safer thing to do than to judge the 
age of a waxwing from the number and size of the waxen wing tips, 
yet inspection of the juvenal plumage shows how unsafe such assump- 
tions may be. 

The most surprising statement in Cameron’s account is the as- 
sertion that ‘‘most birds had no red sealing wax appendages visible.” 
Of the forty-five adults examined in the present connection only one 
lacks any trace of such an appendage, and except for Cameron’s com- 
ment I should have believed that it was unusual for a Bohemian wax- 
wing to lack these ornaments. In the smaller cedar waxwing the case 
is different. An examination of the latter species as represented in 
this Museum discloses 36 specimens with more or less wax tips to the 
secondaries, and 41 without a vestige of such marking. Judging from 
the material at hand, therefore, this character seems to be much more 
fully developed in BombycUla garrula than in B, cedrarum. 

The fiocking instinct is strong in the waxwing at all times. The 
nests we found, at two different localities, while not sufficiently close 
together to merit the term “rookeries,” were gathered in close prox- 
imity, and to the exclusion of surrounding areas apparently just as 
well adapted to the purpose. The birds obviously prefer to nest in 
fairly close company. When a sitting bird left the nest for the short 
time necessary to feed each day, it was to join one or two others and 
do the foraging in company. While both birds of a mated pair work 
at nest construction, apparently all the labor of incubation falls upon 
the female. Her mate, thrown upon his own resources, usually joined 
some other unoccupied male. Usually two males fed together; occa- 
sionally there were more in company. Flocks were noted all through 
the breeding season, usually of not more than twelve or fifteen indi- 
viduals; by the end of July gatherings were seen that were several 
times as large. 

In nest building, male and female worked together. Dixon (MS) 
observed one pair at their labors for some time and made the follow- 
ing notes : After the observer had taken his station the female arrived 
with some white plant fiber. She put this fiber in place, and then, sit- 
ting in the nest, she turned around and around, shaping thus, with her 
breast, the nest cavity. Then the male arrived with more of the plant 
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fiber. He placed it within reach of the female, who proceeded to weave 
it into the structure. The birds worked so assiduously that the nest 
was nearly finished by noon of the second day after it was begun. 

In approaching and leaving the birds were usually together. In- 
stead of flying directly to the nest they generally lit in some nearby 
trees, then approached unobtrusively by several short flights through 
the thicket. In departing similar precautions were used. When 
perching they almost invariably chose a tree top or some elevated and 
projecting limb. This was especially noticeable in birds disturbed at 
their nests, and it was also the manner in which they perched when 
engaged in flycatching activities. 

Different birds varied in the degrees of tameness they showed about 
the nests. The female of the first set taken remained upon the eggs 
until the collector’s hand was within a few inches of her. Male and 
female together hovered about for a few minutes, occasionally uttering 
the usual call note, and raising and lowering the crest. Then they 
left and did not return at all in the two hours that we remained in 
the vicinity. 

A sitting bird when closely approached invariably pointed the bill 
almost straight up, and kept the crest closely pressed to the head. The 
young birds frightened from the nest resorted to the same tactics. On 
one occasion one of a pair of waxwings, presumably the male, was seen 
strutting about and exhibiting his beauties to his mate. Considering 
that the two sexes are alike in every respect, it seemed rather a 
superfluous performance, but at any rate the one bird was hopping 
excitedly about from branch to branch, while the other sat still and 
looked on. The active performer kept the tail partly spread, wings 
drooping, and crest raised, and the whole body was held stiffly upright. 
After several minutes the other seemed to tire of the performance and 
flew away, followed at once by its mate. 

Waxwings were seen feeding on insects and also on berries and other 
vegetable matter. About Telegraph Creek, the first week in June, they 
were usually seen perched on bare branches and making short sallies 
after fiying insects in true flycatcher style. Early in July a berry- 
bearing shrub {Shepherdia canadensis) of general distribution in the 
region came into bearing, and the waxwings, as well as other species of 
birds, fed upon the berries of this plant to a great extent. The young 
waxwings we took from the nest had also been fed upon these same 
berries. 

Under ordinary circumstances the 'only sound uttered by the wax- 
wing is a sibilant call note much like that of the more familiar cedar 



284 University of Calif ornia Publications in Zoology [Vol. 24 

bird. While notes of the two species are of the same character, still they 
are distinguishably different. This difference may, perhaps, be indicated 
by describing the cedar bird’s call as a hiss, the Bohemian waxwing’s 
call as a buzz. The note of the latter is somewhat coarser ; the listener 
has an impression of hearing a series of very slightly separated notes, 
rather than of a continuous sound such as the cedar bird utters. The 
call note has been commented upon by Cameron (1908, p. 47), who 
says: ^‘When flying the birds keep up an incessant twittering, so that 
high passing flocks are immediately recognized by their call of zir-r-r-r 
— a sort of trill.” 

Griscom and Harper (1915, p. 369) make the following comments 
upon the waxwing’s call: ‘‘Though similar in general form to the 
‘beady notes’ of B. cedrorum, they are less shrill, are more leisurely 
uttered, and have a more noticeable rolling sound. They are also more 
distinct, there being a comparatively greater interval between each 
syllable in the series. The call has been represented by Seebohm as 
cir4r4r-ir-re (quoted in Sharpe’s ‘Hand-book to the Birds of Great 
•Britain,’ Vol. I, p. 177) and by Cameron as zir-r-r-r . . . . , but 
neither rendering seems to express exactly the decided sibilant quality 
of each syllable.” 

E. M. Anderson (19155, p. 146) makes a rather surprising state- 
ment regarding the voice of the waxwing. “While on the wing the 
birds uttered a short succession of high-pitched, screaming notes, 
closely resembling in character, though not in volume, the cries heard 
on nearing a Pigeon Guillemot rookery on the seacoast.” As far as 
I am aware this is the only published statement that ascribes to the 
waxwing any note other than the well-known hissing sound. 

A bird shot by the present writer, which fell to the ground wounded, 
uttered a loud, chattering noise, the only time I ever heard anything 
of the kind. The young birds we removed from the nest called a great 
deal. One of the five fluttered off into the bushes where he escaped 
observation, but he soon began calling and was thus discovered. Ac- 
cording to Dixon’s* notes at the time, the call note of the young wax- 
wing was much like that of a young California shrike. 

The American waxwing was given the name Bomhycilla garrula 
pallidiceps by Reichenow (1908, p. 191), with the type locality the 
Shesly River, northern British Columbia. The Shesly River, a tribu- 
tary of the Inklin, which in turn empties into the Taku, has its source 
some twenty-five miles northwest of Telegraph Creek, its mouth, 
some sixty miles beyond. Thus for all practical purposes our Tele- 
graph Creek specimens of the waxwing may be regarded as topotypes. 
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I had the opportunity of comparing a selection of these skins with 
European examples of B, g. garrula in the United States National 
Museum. The color differences distinguishing the two forms were 
readily apparent in the series thus brought together, and the differ- 
ences appear to me to be sufficiently pronounced to justify the recogni- 
tion of the American subspecies, pallidiceps. (Cf. Oberholser, 1917c, 
p. 333.) 

We collected seventeen specimens of the waxwing, nine adult males, 
three adult females, four juvenal males, and one ju venal female (nos. 
40123-40139). 

Vireosylva gilva swalnsoni (Baird). Western Warbling Vireo 

Common in the poplar woods of the upper Stikine Valley. First 
taken near Telegraph Creek on May 29 ; shortly after, the birds arrived 
in numbers. They were seen daily at Glenora and Doch-da-on Creek, 
undoubtedly breeding at both places. When we arrived at Flood 
Glacier, July 26, the species was present in some abundance; at the 
time of our departure, August 8, the birds were nearly all gone. 
Whether or not this vireo breeds at the last mentioned locality was 
not definitely ascertained, but I am inclined to think that it does, 
judging from the actions of certain individuals. On July 31 a pair 
of the birds spent nearly the whole day in an alder thicket near our 
camp, scolding continually at some disturber of their peace that I 
could not discover. Possibly an owl was roosting near-by. Anyway, 
the vireos acted much as though they were concerned over the safety 
of their brood. 

At Great Glacier, August 10, two were seen. This was the latest 
date of occurrence, and Great Glacier the westernmost locality at 
which the species was noted. Our several points of record apparently 
constitute the farthest known extension of the range of this sub- 
species toward the northwest. It is not included by Anderson (1915a) 
in his list of birds from Lake Atlin, some two hundred miles north 
of Telegraph Creek. The occurrence at Great Glacier carries the 
range to within ten miles of the Alaskan boundary, and to within 
about thirty miles of the coast. 

Five adult specimens were collected, two from the vicinity of Tele- 
graph Creek, one from Doch-da-on Creek, one from Flood Glacier, 
and one from Great Glacier (nos. 40140-40144), These birds are in 
no wise to be distinguished from others from more southern points 
in the range of the subspecies, as in California. 
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Vermivora celata orestera Oberholser. Rocky Mountain Orange- 
crowned Warbler 

Warblers of this species are rare in the upper Stikine Valley, or 
else they are so secretive during the nesting season as to avoid observa- 
tion. Two males (nos. 40145, 40146) were taken near Telegraph Creek 
on May 27 and 31, respectively, probably migrants, and no more were 
seen for some time. At Doch-da-on Creek, July 18, when many birds 
were beginning to move about after the close of the nesting season, a 
female in juvenal plumage (no. 40147) waa obtained. Another young 
bird, molting into first winter plumage (no. 40148) was taken at 
Great Glacier, August 11. 

The two adults, compared with Vermivora celata lutescens of the 
coast region, are of greater size and duller coloration. Compared 
with y. c. celata, they are more yellowish, and lack the grayish tinge 
of that race. Thus they exhibit the characters ascribed to Vermivora 
celata orestera Oberholser (1905, p. 242 ; 1917&, p. 326). The juvenals 
may be distinguished from young lutescens by their gray juvenal 
feathers, yellow in the latter race. 

Vermivora celata lutescens (Ridgway). Lutescent Warbler 

An immature male just finishing the molt from the juvenal 
plumage (no. 40149) was taken at Great Glacier, August 11. At 
Sergief Island some were seen almost daily, evidently migrating and 
usually in company with other transient warblers and kinglets. Five 
specimens were taken, all immature, on dates ranging from August 18 
to September 22 (nos. 40150-40154). 


Vermivora peregrina (Wilson). Tennessee Warbler 
Met with on but one occasion. On June 12, at a point some five 
miles southwest of Telegraph Creek, my attention was drawn to an 
unfamiliar, wheezy song, heard at the edge of a swamp. The singer 
was discovered fiitting from one twig to another in rather slow, vireo- 
like manner, giving his song at frequent intervals. It proved to be an 
adult male Tennessee warbler, and was undoubtedly nesting near-by. 
This specimen (no. 40155) was the only one taken or observed, although 
I kept careful watch for the species from that time on. 
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Dendroica aestiva aestiva (Gmelin). Eastern Yellow Warbler 

A few seen near Telegraph Creek on May 26 were the first ob- 
served, but the species may have arrived some days earlier. The first 
week in June the birds were abundant and quite generally distributed 
through the lower valleys. The males were especially noticeable from 
their habit of perching at the tops of dead and leafless trees, and there 
singing. The loud song and brilliant color, with no concealing ver- 
dure round about, rendered them as conspicuous as such small birds 
could well be. On June 14 a set of three slightly incubated eggs was 
taken (no. 1822). The nest was in a cottonwood sapling, some twelve 
feet from the ground, at the edge of a dense thicket. 

At Doeh-da-on Creek, the latter part of July, yellow warblers were 
fairly numerous, and apparently on the move. At Flood Glacier, 
early in August, and at Great Glacier, about the middle of the month, 
they were seen frequently, though not in such numbers as had been 
present farther up the river. 

Eighteen specimens of yellow warbler were collected at points 
on the Stikine River (nos. 40156-40173). The series comprises six 
adult males and three adult females from Telegraph CVeek, ^hree adult 
males from Glenora, one juvenal female from l)och-da-on Creek, and 
one adult female and four immature females from Flood Glacier. 

Dendroica aestiva rnhiginosa is commonly considered as occupying 
both the coast and the interior of Alaska and northern British 
Columbia (see A. O. U. Committee, 1910, p. 311; Ridgway, 1902, 
p, 514; E. M. Anderson, 1915a, p. 16), but on how extensive a repre- 
sentation of specimens these opinions were based I do not know. My 
Stikine River series is certainly sufficiently different from the coastal 
bird to forbid the two lots from being considered of the same sub- 
species. The s(*ries of rnhiginosa in the collection of this Museum 
includes thirteen adult males from Vancouver Island and southeastern 
Alaska. These birds are distinguished in color from other North 
American races of Dendroica aestiva primarily by the combination 
of dark dorsal coloration, paler yellow underparts, and narrow and 
scanty chestnut streaking below. The Telegraph Creek birds do not 
fit into this category at all. In this series the underparts are more 
brilliantly yellow, and the chestnut streaks, are, in most of the speci- 
mens, numerous, broad, and conspicuous. As a series the lot fits in 
absolutely with D. aestiva aestiva, in regard to ventral coloration. 
In dorsal coloration they average somewhat darker than is the case 
in an equally extensive series of eastern examples of aestiva, though 
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selections can be made of closely similar specimens in the two series. 
The variation in dorsal coloration is, I believe, at least partly due to 
different degrees of wear and fading of the feathers. Specimens of 
the two series that were taken at approximately the same dates are 
practically indistinguishable. Measurements of the three lots are 
given below. They are of little diagnostic importance. 

In my opinion the Stikine River birds should not be classed with 
rubiginosa. They present certain differences in appearance; and in 
habitat and migration they are as sharply set off from the coastal 
birds as is the ease with practically all the other bird species of the 
region where they were taken. On our trip down the river I watched 
for yellow warblers carefully and purposely, and they are rather 
more conspicuous in migration than most small birds. The frequently 
uttered zip-zip, as they fly from bush to bush, attracts attention, and 
the yellow color is easily seen. At Doch-da-on Creek, at Flood Glacier, 
and at Great Glacier, yellow warblers were in evidence, obviously 
migrating, but below Great Glacier I could not see that there were 
any traveling down stream. My belief is that they find an outlet 
through the mountains to the southward, and that they do not reach 
the coast. ^When we reached Sergief Island, in the habitat of the 
coastal race {Dendroica aestiva rubiginosa), yellow warblers abruptly 
became scarce. We saw very few, whereas this island was directly in 
the line of travel down the river. During the first two weeks of our 
stay, the latter part of August, none was seen. On September 1 sev- 
eral were noted in company with other migrating warblers, and on 
September 2 a single bird was observed. 

On both scores, of physical characters and of distribution, I regard 
the yellow warblers of the upper Stikine River as best referred to 
Dendroica aestwa aestiva, showing some variation toward rubigi- 
nosa, Females and immature birds do not show the subspecific char- 
acters as do the adult males, and such of the former as were collected 
at Flood Glacier and Great Glacier are ascribed to aestiva on the 
grounds of probability. 


TABLE XI 

Measurements in millimeters (average, minimum and maximum) of Dendroica 
aestiva aestiva and Dendroica aestiva rubiginosa 

Wing Tail Culmen 

Dendroica a. aestiva 10 males* 62.3 (60.0-64.0) 43.9 (42.0-46.0) 9.6 (9.0-10.0) 

Dendroica a. aestiva 9 males* 62.4 (60.5-64.0) 44.6 (42.6-46.6) 9,3 (8,6-10.0) 

Dendroica a. rubiginosa 10 males* 61.5 (59.6-64.0) 43.6 (42.0-46.0) 9.7 (9.0-10.0) 

^Ontario, Canada, 4; Wiaoonain, 4; Miohi^^n, 2. 

*Telegraph Creek, 7; Qlenora, 2, 

‘Prince William Sound, Alaska, 2; Sitka, 1; Chickamin River, a.e. Alaska, 3; Vancouver Island, 4, 
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Dendroica coronata hooveri McGregor. Alaska Myrtle Warbler 

Apparently not common in this region, though some were seen at 
each collecting station. At the Junction the species was first seen on 
May 28. Two females taken on May 29 were evidently not breeding ; 
from their actions, these birds and others seen the same day were as 
yet not even paired. To all appearances they had just arrived. None 
was seen in the immediate vicinity of Telegraph Creek, but a few 
pairs were encountered at scattered points some miles away. A few 
were seen at Glenora. At Doch-da-on Creek, July 8 to 25, small fiocks 
occasionally appeared, sometimes a single family, sometimes evidently 
composed of two or more broods. The species undoubtedly nests at 
that point. Whether or not it nests at Flood Glacier, our next station 
down stream, is questionable, though I should think it likely that a 
few pairs might extend that far. Several specimens were taken there, 
and others were seen, some each day. At Great Glacier, August 9 
to 16, Hoover warblers were seen frequently, migrating then and 
evidently traveling down stream. At the time of our arrival at Sergief 
Island, at the mouth of the river, on August 17, there were none of 
these warblers present. The first was obtained there on August 30, 
and in the next day or two the birds were arriving in considerable 
numbers. 

We found no nests. Not many of the birds were seen under such 
circumstances that it seemed profitable to make search, and when 
we did attempt to watch individuals that were obviously nesting 
near-by the results were fruitless. For one thing, the suspects we 
selected invariably dropped all other interests in order to follow us 
about, and, each time, the warbler we were watching proved able to 
sit around doing nothing longer than we ourselves cared to. 

The first young bird was collected on June 18, and others in juvenal 
plumage were taken at later dates, to July 10. One taken at Doch- 
da-on Creek, July 22, is well advanced in the molt into first winter 
plumage; another from Great Glacier, August 14, has just begun 
this change. One from Sergief Island, September 1, still retains 
much of the juvenal plumage. It is interesting to note that this bird 
probably traveled some distance from its birthplace while undergoing 
the molt. Another specimen taken at Sergief Island the same day 
has practically completed the change into first winter plumage. 

Adults in various stages of wear were taken up to the end of July. 
A female taken July 26 is in extremely shabby and abraded plumage. 
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but with no new feathers as yet. A male shot August 2 shows the first 
indication of the postnuptial molt. This is evident only in the fiight 
feathers, the first primary and the adjoining secondary of each wing 
being partly grown out. No adults were taken at a later date. 

This species is one of the few that migrates coastward at the close 
of the breeding season. There is probably a movement directly south- 
ward east of the coast mountains also, but there is no doubt but that 
there is a regular late-summer line of travel down the Stikine River 
to the coast. The birds were noted traveling down stream, and the 
arrival of the species at Sergief Island was in sufficient numbers to 
warrant the movement being regarded as of regular annual occurrence. 
Similar conditions have been noted in the late summer at the mouth of 
the Taku River, another large stream flowing from the interior to the 
coast, and emptying about one hundred and fifty miles north of the 
mouth of the Stikine River (see Swarth, 1911, p. 99). There, is no 
information at hand regarding a return in the spring through the same 
regions. 

Twenty specimens were collected (nos. 40174-40193), the series 
comprising four adult males, seven adult females, six in juvenal 
plumage, and three in first winter plumage. These were assembled 
with other material in this Museum for comparison with the eastern 
Dendroica c, cormiata. Comparable material in the two subspecies 
comprised, of coronata, 14 adult (summer) males, 10 adult (summer) 
females, 4 immature (first winter) ; of hooveri, 13 adult (summer) 
males, 15 adult (summer) females, 11 immature (first winter). There 
are also midwinter and juvenal specimens of hooveri, stages at which 
there are no comparable specimens of coronata available. 

Judging from this material, the subspecies Dendroica c. hooveri is 
but faintly characterized. As claimed by the original describer 
(McGregor, 1899, p. 32), hooveri averages slightly larger than coro- 
nata (see table), but there is much overlapping in measurements. I, 
myself, am unable to perceive most of the differences of color and 
Djiarkings that have been said to characterize the two subspecies. 
McGregor (loc. cit.) claimed differences in measurements only. Bis- 
hop (1900o, p. 90) advanced certain color characters, found in a seriqs 
connected by himself in Alaska, notably in the summer plumage of the 
adult male. He says: “Adult males average paler below than typical 
D. coronata, the black markings being narrower, thus giving an effect 
of broad longitudinal markings rather than black clouding on the 
chest.'’ This statement is endorsed by Grinnell (1909b, p. 235). 
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Bishop {loc, cit,) claims further that there are color differences in the 
juvenal plumage. Oberholser (1918&, p. 465) upholds the validity of 
hooveri, asserting ‘‘that it differs from Dendroica coronata cormiata 
not only in its larger size but in the coloration of male, female, and 
even young.'' Eidgway (1902, p. 548, footnote) and Riley (1912, 
p. 70) each refuse recognition to hooveri. 

The series assembled by myself in the present connection demon- 
strates the average size differences claimed to exist. I fail to appreciate 
any differences whatsoever of color or pattern between adult males 
and females of the two lots. The juvenal plumages I have been unable 
to compare. As regards immatures in first winter plumage, examples 
of hoovcn are slightly (but distinguish ably) darker, more brownish, 
than comparable specimens of coronata (see in this connection Swarth, 
1911, p. 99). 


TABLE XII 

Mcasuremonts in millimeters (average,, minimum and maximum) of Dendroica 
coronata coronata and Dendroica coronata hooveri 

T^ength of white spot 
on outer 

Wing Tail Culmcn tail feather 

Dendroica coronata coronata, 14 males* 

72.4 (70.5-76.0) 56.8 (55.0-59.2) 8.9 (8.5-9.5) 20.8 (IS 0-22.5) 

Dendroica coronata hooveri, 12 males^ 

75.7 (73.5-79.0) 58.8 (57.2-60.0) 8.8 (8.0-9.2) 22.0 (20.0-25.0) 

^Massachusetts, 3, Connecticut, 1; New York, 1; New Jersey, 2; District of Columbia, 1; Virginia,!; 

Indiana, 2; Illinois, 1; Wisconsin, 1; Minnesota, 1. 

»Kowak River, Alaska, 4; Yukon River, Yukon and Alaska, 4; Stikine River, British Columbia, 4. 


Dendroica townsendi (J. K. Townsend). Townsend Warbler 
Very few seen at any point, and none under circumstances that 
would lead to the belief that the species was breeding east of the 
coastal mountains. First noted at Flood Glacier, where it may, per- 
haps, have been breeding, or w^here the birds seen may have wandered 
from nearer the coast. The first was taken on July 28 (no. 40194) 
and another on August 3 (no. 40195), both molting from juvenal to 
first winter plumage. Several more were seen. A male in first winter 
plumage throughout (no. 40196) was taken at Great Glacier, August 
14, and others were observed at the same point. At Sergief Island 
but one or two were noted, the last on September 1. 
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Seiurus noveboracensis notabilis Eidgway. Grinnell Water-Thrush 

At Glenora, July 7, an adult male was obtained that was un- 
doubtedly nesting near-by. At Doch-da-on Creek, July 21, another 
adult male was taken. 

Of these two birds, the. Glenora specimen (no. 40197), as com- 
pared with the one from Doch-da-on Creek (no. 40198), is appreciably 
smaller, with smaller bill, is darker colored throughout, and is 
noticeably more yellowish below. This may represent individual varia- 
tion toward the eastern subspecies, Seiurus n, noveboracensis. The 
two Stikine specimens, however, resemble each other more nearly than 
either one resembles any eastern example at hand. 


Oporomis tolmiei (J. K. Townsend). MacGillivray Warbler 

Abundant throughout the whole of the region we explored. First 
noted at the Junction, June 1, one bird seen and another heard 
singing. During the next few days they were evidently arriving in 
abundance, and thereafter the song was heard nearly everywhere we 
went. The first young out of the nest was seen July 13, at Doch- 
da-on Creek. A day or two later they were emerging in numbers, 
and as we went through the woods fussy parents in attendance 
followed us about. The species was noted in moderate abundance 
at each of our subsequent stations — Flood Glacier, Great Glacier, 
and Sergief Island. Last noted, a single bird on Sergief Island, 
September 3. 

Nine specimens were collected (nos. 40199-40207). An adult male 
taken at Flood Glacier, August 4, is finishing the annual molt; the 
body plumage is practically renewed, but wing and tail feathers are 
but half-grown. Two young birds taken August 4 and 12, respectively, 
are in first winter plumage throughout. 

Although the MacGillivray warbler is so abundant in the upper 
Stikine Valley, that region must be nearly the northern extreme 
reached by the species. It is not included in E. M. Anderson’s (1915a) 
list of birds of the Atlin District, less than two hundred miles to the 
northward. I do not know whether this warbler should be considered 
primarily as a species of the interior or of the coast, or whether it is 
one of the few birds that occurs in equal abundance in both regions. 
It has been found in summer at various points on the Alaskan coast 
(Swarth, 1911, p. 101). 
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Wilsonia pusilla pileolata (Pallas). Pileolated Warbler 

In our experience a rare species in the upper Stikine Valley. A 
few were seen from May 29 to June 1, between Telegraph Creek and 
the Junction, but these appeared to be migrants. None seemed to 
be nesting. Next encountered at Flood Glacier, where, on August 4, 
a bird was caught in a mouse trap. The fall migration was then 
setting in, and a few days later, at Great Glacier, pileolated warblers 
were noted from time to time with other migrating warblers. At 
Sergief Island, the latter part of August they were' seen almost daily, 
the last on September 1. 

Six specimens were collected (nos. 40208-40213), two adult males 
and one adult female from the vicinity of Telegraph Creek, an im- 
mature (sex not determined) from Flood Glacier, and an immature 
male and immature female from Great Glacier. These specimens, in 
my opinion, are all referable to the subspecies pileolata. The three 
Telegraph Creek adults are slightly darker and duller colored through- 
out than coastal birds, and to that extent, presumably, lean toward 
pusilla, but they are not so dark colored as eastern specimens of that 
subspecies. In measurements they do not differ from coastal pileolata. 
With the material at hand it is not possible to tell whether the im- 
matures collected in August at Flood Glacier and Great Glacier are 
migrants from the interior or from the coast. They are not appreciably 
different from immature pileolata from Alaskan coastal points. 


Setophaga ruticilla (Linnaeus). American Redstart 
First encountered near Telegraph Creek on June 11. From the 
actions of the birds seen on that date and the number that were 
observed, it seemed as though they might have arrived some time pre- 
viously, but the same ground had been traversed two days before 
without any redstarts being seen or heard. From this time on the song 
of this species was heard by us practically everywhere we went in the 
poplar woods of the lowlands. Males in the plumage of the female, 
supposed to be birds of the previous year, sang just as did those in the 
brilliant black and orange livery. That the dull feathered males were 
breeding was shown in one instance in the capture of a mated pair, 
evidently preparing to nest. This was on June 15. The male was 
just like the female save for a few black feathers scattered through 
the body plumage. The female was almost ready to lay. 
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At Doch-da-on Creek, the latter part of July, redstarts were present 
to the same extent as about Telegraph Creek. They were probably 
still nesting. During the third week in July certain birds could be 
found daily at the same places in the woods, and they always evinced 
concern at the presence of an intruder. 

That we saw no redstarts at Flood Glacier was probably just chance. 
The species may not breed that far down the river, but it undoubtedly 
occurs as a migrant, at least in the fall. At Great Glacier, August 8 
to 16, the birds were frequently seen, and to the last day of our stay. 
This station is about ten miles from the Alaska-British Columbia 
boundary, and the redstarts were sufficiently numerous there to make 
it seem certain that some individuals must occasionally stray the few 
miles farther that would take them into Alaskan territory,. I looked 
carefully for the species on Sergief Island, at the mouth of the river, 
but did not see it there. 

A set of four eggs was taken near Glenora, July 5 (no. 1823). On 
July 2 this nest was found containing two eggs. It was placed in an 
upright crotch in a willow sapling, about eight feet from the ground. 

Ten specimens of the American redstart were collected (nos. 40214- 
40223), three adult males, two males, breeding but in female plumage, 
one adult female, three immature males, one immature, sex not deter- 
mined. I cannot see that these birds differ in any particular from 
specimens of Setophaga ruHcilla from the eastern United States. 

Anthus rubescens (Tunstall). Pipit 

Small flocks that were seen at Telegraph Creek, May 23 and 24, 
were undoubtedly of migrating birds, for the species does not breed 
in that region at so low an altitude. On May 29 a number of pipits 
were seen at the Summit, twelve miles north of Telegraph Creek, and 
at an altitude of about 2700 feet. They should have been breeding 
thereabout, for the locality is suitable, and birds taken on this date 
appeared to be in breeding condition, but on a later visit to the same 
place, June 4, no pipits were seen. 

Next encountered July 11 on the mountains above Doch-da-on 
Creek at 4500 feet altitude and higher, where they were fairly abun- 
dant and evidently feeding young. They were extremely shy, and 
though a good many were seen they were usually drifting about 
through the air, and keeping well out of gun shot. They were call- 
ing continually, uttering a note that I have never heard in the winter. 
This was a sharp, oft-repeated wheet, tvheet, wheet, the notes given 
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singly at intervals of several seconds, and uttered both in flight and 
from the ground. No nests were found and no young seen. When we 
reached Sergief Island, August 17, the pipits had not yet arrived. 
The flrst was seen on August 25, then they increased in numbers 
rapidly, and were abundant at the time of our departure, September 7. 

Three specimens were collected (nos. 40224-40226), an adult male 
and female from the Summit, May 29, and an adult female from the 
mountains above Doch-da-on Creek, July 11. 

Nannus hiemalis pacifleus (Baird). Western Winter Wren 
Found nowhere in the lowlands of the upper Stikine Valley. On 
July 23 an adult female (no. 40227) was taken in a spruce forest on 
the slope of a mountain above Doch-da-on Creek, at about 3000 feet 
altitude. This was the only one seen at that point. The species was 
next encountered at Flood Glacier, where a juvenal was collected on 
August 2 (no. 40228). At Great Glacier, several were seen and two 
juvenals collected (nos. 40229-40230). Whether or not the two latter 
places, at the level of the river, are breeding stations I cannot say. 
The bird collected upon the mountain above Doch-da-on Creek was, 
I believe, upon its nesting ground. 

At Sergief Island the western winter wren was found amid most 
unusual surroundings in tall grass and reeds, far out on the marshes. 
The birds were seen thus daily, foraging over the water just as do the 
marsh wrens. Sometimes they were in small gatherings, five or six at 
a time being fiushed from the grass. 

Certhia faxniliaris occidentalis Ridgway. Tawny Creeper 
A young male just finishing the molt into first winter plumage was 
taken at Flood Glacier, August 2. On Sergief Island, August 24, two 
birds in juvenal plumage were collected. These were all that were 
seen. Once or twice I thought I heard a creeper’s call notes at high 
altitudes in the mountains but was never able to verify my belief. It 
seems likely that some form of this species breeds throughout the 
Stikine region, but if so the birds are certainly present in but small 
numbers or we would have encountered some. 

The three specimens collected (nos. 40231-40233) are apparently 
best referred to Certhia /. occidentalis, though they all exhibit a de- 
cided leaning toward C, f. montana. They may all have been migrants 
from some inland point, not far distant, inhabited by the subspecies 
montana. 
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Sitta canadensis Linnaeus. Eed-breasted Nuthatch 

Not breeding at any point visited. One was seen at Doch-da-on 
Creek on July 22, at a time when birds were generally beginning to 
move about, and several more on July 26. An immature male (no. 
40234) was taken at Flood Glacier, August 2. No more were seen. 

Penthestes atricapillus septentrionalis (Harris). Long-tailed 

Chickadee 

Seen at every collecting station east of the British Columbia- Alaska 
boundary line. Near Telegraph Creek, the last week in May and the 
first week in June, those seen were quiet and unobtrusive, and doubt- 
less there were many more pairs nesting in the general vicinity than 
appeared to be the case from the few we saw. A nest found near 
Telegraph Creek contained nine young, about ready to leave on 
June 14. At Qlenora, during the first week in July, full-grown young 
were collected, from fiocks formed by the junction of two, sometimes 
of three, families. Encountered at Doch-da-on Creek and certainly 
nesting there, but not so abundant as farther up the river. At Flood 
Glacier there were a few of the birds about, but it seems unlikely that 
they had nested there. We were not at that station at the proper 
season to definitely ascertain this, but the woods are not of the char- 
acter that is most favored by this chickadee ; there are no poplars at 
all, the forest is, for the most part, of conifers with but a few cotton- 
woods, and is dense and dark. Where the long-tailed chickadee ap- 
pears to be most at home is in rather open and sunny poplar woods. 

Several small fiocks were seen at Great Glacier, August 9 to 16, 
but again it does not seem likely that the species had been nesting 
there. The Great Glacier is only about ten miles from the British 
Columbia- Alaska boundary, so that it is probable that the long-tailed 
chickadee occurs at times quite to the mouth of the river. 

The nest discovered near Telegraph Creek was in a tract of rather 
open woods, mostly of small poplars. It was in a dead poplar stub 
about three inches in diameter, a mere shell of dead and decayed wood, 
hardly strong enough to hold the tightly packed and rapidly growing 
young, who did actually break through the wall at one place. The 
entrance hole was five inches from the base, the nest itself, fiush with 
the ground. The lining appeared to be entirely of matted moose hair. 

Both parents carried food to the nest assiduously after foraging 
expeditions that lasted from two to five minutes. In approaching the 
nest, the old birds came through the trees and bushes until within 
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about eight or ten feet of their destination ; then they dropped to the 
ground and hopped to the entrance. To the casual observer they dis- 
appeared at a point some distance from the nest, and it was not until 
they had been observed for some time that this subterfuge was detected. 
The staple food that was being brought to the young was a small green 
caterpillar infesting the poplars at that time; also a white grub, a 
green katydid, and many mosquito-like insects. 

Thirty specimens were collected (nos. 40235-40264), six adults, 
eighteen in juvenal plumage, and six in various stages of the molt from 
juvenal to first winter plumage. Two of the latter category, from 
Great Glacier, August 12, have nearly finished the change. The birds 
of this series, in color and size, exhibit the characters ascribed to the 
subspecies septcntrumalis, that is, as regards differentiation from the 
eastern atricapillus. Within the rather extensive habitat of septen- 
trionalis there appears to be some variation in color, perhaps enough 
to separate the Stikine River birds as distinguishably darker colored 
than typical septentrionaMs. A few specimens at hand from the middle 
west suggest this possibility, but there is not enough material available 
to verify the supposition. The huffy coloration on the sides and flanks 
appears to be an extremely evanescent character, conspicuously pre- 
sent in the fresh fall plumage, but absent in breeding adults (in which 
this same plumage has been subject to several months of wear). In 
very young birds (nestlings) it is strongly apparent, but in juvenals 
that could have been out of the nest no more than a month it has 
almost entirely vanished. 


Penthestes gambeli abbreviatus Grinnell. Short-tailed Mountain 

Chickadee 

The limited opportunities we had for observation of this bird did 
not suffice to demonstrate its ecological relationships with P. atrica- 
pillus septentrionalis. That is, as regards choice of local habitats of 
the two— an interesting point where two such closely related species 
of one genus occur in the same general region. SeptentrionaliSf as 
previously remarked, strongly favors the poplar woods, and other 
subspecies of the species atricapillus are known as denizens of 
deciduous forests elsewhere. The species gamheU, on the other hand, 
is largely an inhabitant of coniferous woods, and it seems likely that 
in the Stikine region P. gamheli abbreviatus makes its summer home 
amid the spruce and balsam of the higher mountain slopes, where we 
never encountered P. atricapillus septenirionaUs. At Doch-da-on 
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Creek, at the end of the nesting season, small flocks of P. gambeli 
abhreviatus were seen on several occasions ; it was observed nowhere 
else. Five specimens were collected (nos. 40265-40269), four on 
July 14 in woods at the river’s edge, and one on July 23, on a moun- 
tain slope at about 3000 feet elevation, close to timber line. The 
series consists of two adults in extremely worn plumage, and three 
in juvenal plumage. Oberholser (19195, p. 424) has reported the 
occurrence of this subspecies at Thudade Lake, British Columbia. 
The present point of record is about two hundred miles northwest of 
Thudade Lake, and, in a direct line, about sixty miles from the coast. 
It must indicate about the extreme northwestern limit reached by this 
bird. For the use of the name Penthestes gambeli abbreviatus see 
Grinnell, 1918, p. 510. 


Penthestes rufescens nifescens (J. K. Townsend). Chestnut-backed 

Chickadee 

A number of small flocks seen in the dense spruce woods at Flood 
Glacier. The occurrence of this common coastal species at that point 
implies its continuous distribution along the river below that station. 
That we did not meet with it at Great Glacier and Sergief Island was 
probably fortuitous. Nine specimens were collected at Flood Glacier 
on dates ranging from July 31 to August 7, all young birds in juvenal 
plumage (nos. 40270-40278). 


Begulus satrapa olivaceus Baird. Western Golden-crowned Kinglet 

Very few kinglets were seen anywhere. From May 27 to June 4 
several of the present species, apparently migrants, were observed at 
different times along the trail from Telegraph Creek to the Summit. 
Our failure to find the species subsequently may, perhaps, have been 
because the birds were breeding in the spruce timber of the higher 
mountain slopes, to which we made but few visits. Several times I 
thought I heard the sibilant call note of the golden-crowned kinglet in 
some dense timber above Doch-da-on Creek (at about 3000 feet alti- 
tude), in July, but I was unable to see the birds. At Flood Glacier, 
August 7, one was seen in a mixed flock of migrating small birds, and 
there may have been others passing through at the time. Two speci- 
mens were collected during the summer, an adult male at the Junction, 
May 27 (no. 40279), and an adult female at Flood Glacier (no. 40280). 
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Begnlus calendula calendula (Linnaeus). Ruby-crowned Kinglet 
Occurred in about the same manner as the golden-crowned kinglet. 
A few were seen between Telegraph Creek and the Summit during the 
last week in May and the first week in June. Then on July 18 an adult 
female was collected on a mountain slope near Doch-da-on Creek, at 
about 4000 feet altitude, presumably upon its nesting ground. This 
bird (no. 40281) is in very worn plumage, but, even so, there is no 
doubt that it does not belong to the coastal subspecies, R. calendula 
grinneUi. It is of a paler colored race of the interior. Whether or 
not this is the same as the sshy colored subspecies, R, c. cineraceus, 
of the mountains of California, the material at hand does not suffice 
to determine. 

Regulus calendula grinnelli W. Palmer. Sitka Kinglet 
A few migrating ruby-crowned kinglets were seen at Great Glacier 
on August 10, 11, and 13, and four specimens were collected (nos. 
40282-40285). At Sergief Island a single bird was seen on Septem- 
ber 1. The four obtained are all young birds molting from juvenal 
into first winter plumage. They are clearly of the subspecies grinnelli, 

Myadestes townsendi (Audubon). Townsend Solitaire 
Fairly common at low altitudes in the upper Stikine Valley. There 
were at least three pairs nesting within half a mile of the town of 
Telegraph Creek, and others were seen down the river as far as Doch- 
da-on Creek. The solitaires had already reached the region when we 
arrived, on May 23; in fact, nesting activities must have been well 
under way by that time. On June 7 a nest was found containing five 
eggs, just hatching ; the next morning it held three young birds. Two 
of the eggs were apparently not fertile. This nest, close to town and 
by the side of a road we traversed almost daily, was kept under obser- 
vation until the family departed. On the morning of June 20 the 
young were gone, having left since the previous evening. 

The nest was placed under the overhanging bank on the upper 
side of a wood road. The slope was south facing and the nest well 
exposed to the sun’s rays. This exposure, advantageous as far as 
warmth was concerned, placed the bulky structure conspicuously in 
view of anyone passing along the road, for there was no concealing 
vegetation on the bare, dirt bank. 
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A second nest, in a somewhat similar situation, was discovered, 
unfinished, on June 8. Both birds were around at that time, but they 
deserted this home before any eggs were laid. 

The solitaires did not sing much but the call note was uttered con- 
tinually. From our rooms in town at Telegraph Creek, this was one 
bird note that could be heard hour after hour, monotonously repeated 
nearly the whole day through. 'To our ears it sounded so nearly like 
the distant barking of a California ground squirrel {CiteUns beecheyi) 
that the sound would surely have been disregarded as a bird call had 
we been in a region where the squirrels occur. 



Fig. FF. Townsend solitaire {Myadestes townsendi) on nest. This nest was 
placed in a cut bank at the side of a road, a southern exposure that received the 
full benefit of the sun^s rays. Photograph taken near Telegraph Creek, June 9, 
1919. 

At Glenora, early in July, and at Doch-da-on Creek, toward the end 
of the same month, solitaires were seen at intervals, single birds, and 
apparently migrating, though nearly all that were seen were still in 
the juvenal plumage. While none was observed by us any farther 
down the river, the capture of one at Wrangell on April 30, 1919, by 
E. P. Walker (no. 41286) indicates the possible occurrence of the 
species at any point in the Stikine Valley during the migrations. 

Two specimens were collected, a male and a female, both in juvenal 
plumage, taken at Glenora on July 5 and 7, respectively (nos. 40286, 
40287) . Compared with Californian birds at the same stage, the Stikine 
Biver specimens show some difference in coloration. The ground color 
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of the upper parts in the northern birds is appreciably more gray, less 
buffy, and the spots are less yellowish. We obtained no adults, but 
the Wrangell adult, above mentioned, and others from the Rocky 
Mountain region farther south are not perceptibly different from the 
Californian birds. The differences seen in the juvenals may be signifi- 
cant, but our material is not sufficient to demonstrate the fact. 

Hylocichla ustulata ustulata (Nuttall). Russet-backed Thrush 

There were a very few individuals of this species still lingering in 
the region when we arrived at the mouth of the Stikine River, about 
the middle of August, One was seen on Sergief Island, August 18, 
and another on September 4, both in the alder thickets that surrounded 
our camp. As neither one was taken, it is, of course, possible that the 
birds seen were of the subspecies swainsoni, rather than ustulata. Our 
experience on the Stikine disclosed the presence of swainsoni so far 
down the river that it would not be surprising if occasional individuals 
should wander quite to the coast during migration. However, as 
Sergief Island is within the known range of ustulata, while swainsoni 
has never yet been taken on the coast, it is proper to refer the records 
from that point to the race known to occur there. 

Hylocichla ustulata swainsoni (Tschudi). Olive-backed Thrush 

One of the commoner species of the upper Stikine Valley. First 
noted at the Junction on May 28 ; the next three days saw an influx 
of considerable numbers. On May 31 the first song was heard, so 
similar to the, to us, more familiar notes of the russet-backed thrush 
as to be indistinguishable. On June 5 a female was shot, with eggs 
beginning to enlarge in the ovary, on June 9 one was taken which 
had laid part of its set, and on June 12 the first set of eggs was ob- 
tained. A young bird, just out of the nest, was taken at Glenora on 
July 7, and full-grown juvenals were collected at Flood Glacier early 
in August. 

This is a bird of the poplar woods and willow thickets of the low- 
lands, primarily, but we found it also in small numbers well up the 
mountain sides. On July 17 Dixon saw several at the upper edge of 
the spruce timber (about 4000 feet) on the mountains above Doch-da-on 
Creek. 

Nests found were all at the lower levels. The first discovered was 
in fairly open woods, mostly of small willows, and in a very exposed 
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situation. The nest was about four feet from the ground, between 
four upright willow branches, and there was no concealing green 
growth about it. The material used was mostly dried weed stems, 
grass, and shreds of bark. The lining differs from the outer structure 
only in that it consists of finer material of the same sort. Dimensions 
of this nest are as follows: greatest outside diameter, 170 mm. ; inside 
diameter, 68 ; outside depth, 100 ; inside depth, 40. It contained four 
eggs, partly incubated. 

A second nest was collected on June 19, essentially like the first 
except that it is less bulky. This was in an alder, about four feet 
from the ground, alongside a seldom used road, and again in a most 
exposed situation. The set was of four eggs. On June 19 still another 
nest was found, in a crotch in a dead willow, about eight feet up. In 
this one there are more and coarser bark strips used, and a good deal 
of the cottony fiber from the fireweed pods. It contained five eggs. 
The last occupied nest was found at Doch-da-on Creek, July 21, con- 
taining three eggs nearly ready to hatch. This was in an alder, about 
three feet from the ground. In the case of the nest last described, the 
parent bird, presumably the female, was in great distress and did not 
go very far away. With each of the others, the sitting bird slipped 
unobtrusively away and did not return until some time had elapsed, 
probably never under twenty minutes. 

At Great Glacier, August 11, a young bird was collected, not yet 
able to fly, that is clearly referable to swadnsoni. This last record is 
of considerable interest as it carries the breeding range of swainsoni 
westward in this region to a point about thirty miles from the coast, 
the habitat of Hylodchla u. ustulata. Although the habitats of the 
two subspecies thus approach so closely, there is no evidence of inter- 
gradation of characters between them. In the Stikine River series of 
swainsom there is not one specimen of an equivocal character. On the 
contrary, these birds, like those from the Yukon region, show an ex- 
treme of grayness; compared with typical swainsoni from eastern 
North America, that carries them farther from ustulata in appearance 
than are specimens from the Atlantic coast. (In this connection see 
Oberholser, 1898, p. 305.) It may be pointed out also that although 
ustulata and sumnsom breed in different parts of northern California, 
there is no section of that state that is known to be occupied by birds 
of intermediate character. As in the Stikine region, both occur in 
typical form quite to the margins of their respective habitats. Thus, 
if usiulata and swainsoni are to be regarded as two subspecies of one 
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species, it must be on the criterion of individual variation rather than 
on that of gradual blending through the population of contiguous 
territories. In the Stikine region the two forms occur, in the interior 
and on the coast, respectively, and within a few miles of each other, 
as distinct in appearance as any two species. On the other hand, as 
regards song, nesting habits and eggs, these features all supply evi- 
dence to show close relationships between the two. In none of these 
respects is there any apparent difference. 

Twenty-one specimens of the olive-backed thrush were collected 
(nos. 40288-40308), fifteen adults and six young. 

Hylocichla guttata guttata (Pallas). Alaska Hermit Thrush 

There were a few pairs nesting along Telegraph Creek to within a 
mile or two of the Stikine, but mostly the birds were at higher eleva- 
tions. None was seen in the immediate vicinity of Glenora or of 
Doch-da-on Creek, but the species was encountered in spruce woods 
on the mountains above the latter point, at about 3000 feet altitude. 

Two nests were taken. The first (no. 1827) was found on May 23, 
with three eggs, and collected on May 26 with a set of five. It was in 
the creek bottom, about two miles north of the town of Telegraph 
Creek, some three feet from the ground, in a spruce sapling. The nest 
rested against the trunk and upon some small branches. The outer 
structure is of twigs, weed stems, rootlets and bark strips ; the lining 
is of fine rootlets and grass, with a good many of the long overhairs 
of a porcupine. It measures as follows: greatest outside diameter 
about 160 mm.; outside depth, 90; inside diameter, 60; inside depth, 
40 mm. 

The second nest (no. 1828) was taken June 4, with four slightly 
incubated eggs. This was found near the Junction, four miles north 
of Telegraph Creek, amid similar surroundings to the first one. It 
was placed between two small spruce trees, thirty inches from the 
ground. In general appearance and in details of structure, it is very 
similar to the first one found, even to the porcupine hairs in the lining. 
Both were in situations where there was little concealing vegetation, 
and were easily seen from some distance. 

Five specimens, two males and three females, were collected be- 
tween Telegraph Creek and the Summit (nos. 40309-40313). The 
hermit thrush of this general region has been referred to Hylocichla 
guttata sequoiemis by Ridgway (1907, p. 44) ; specimens from Atlin, 
two hundred miles north of Telegraph Creek, have been recorded as 
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sequoiensis (E. M. Anderson, 1915a; p. 17). I cannot agree with this 
determination, as applied to the Telegraph Creek series. These birds 
are not the same as the hermit thrush of the Sierra Nevada of Cali- 
fornia (sequoiensis). They are appreciably smaller than the latter 
and they are not so gray. They come very close, both in color and 
size, to a series of guttata, from Prince William Sound, Alaska, being 
perhaps a trifle paler colored. They are quite different in appearance 
from the dark colored nanus, of the coast region of southern Alaska. 

TABLE XIII 

Measurements in millimeters of Hylodchla guttata guttata and Hylodchla guttata 



sequoiensis 





Hylodchla guttata guttata 

Wing 

Tail 

Culmen 

Tarsus 

40312 

Telegraph Creek, B. C., June 4, 1919 

89 

69 

13 

28.5 

40313 

cf Telegraph Creek, B. C., June 4, 1919 

87 

69.5 

12 

28.5 

40310 

9 Telegraph Creek, B. C., June 1, 1919 

84 

67 

12 

29 

40311 

9 Telegraph Creek, B. C., June 4, 1919 

83 

66 

12 

28.5 

40309 

9 Telegraph Creek, B. C., May 26, 1919 

85 

66.5 

12 

26.5 

Hylodchla guttata sequoiensis 





22668 

cf Independence, Inyo Co., Cal., May 9, 1912 

94 

72 

14 

30 

22669 

cf KearsargePass,InyoCo.,Cal., June 12, 1912 97 

72 

14 

30 

22670 

cf Kearsarge Pass, Inyo Co., Cal., June 13, 1912 97 

75 

13 

27.5 

22671 

9 Kearsarge Pass, Inyo Co., Cal., June 15, 1912 91 

70 

14 

30 


Hylodchla guttata nanus (Audubon). Dwarf Hermit Thrush 
The hermit thrush appears to range the whole length of the Stikine 
Valley; it is one of the few species of which we found specimens at 
intermediate points the characters of which indicate a likelihood of 
intergradation in that region between the two unlike subspecies at the 
two ends of the stream. A specimen taken at Flood Gl&cier on July 27 
(no. 40314), an adult female not yet beginning to molt, is inter- 
mediate in color between the gray Telegraph Creek specimens and 
the dark colored birds of the coast. Despite the lateness of the season 
and the consequent greater wear upon the plumage, it is still appre- 
ciably browner than the Telegraph Creek birds. On the whole, it 
seems best regarded as nanus, though not typical of that form. A 
young bird (no. 40315) from Great Glacier, August 11, in the juvenal 
plumage throughout, is referred to nanus. 




Fig. GG Fig. HH 

Fig. GG. The olive-backed thrush (Hylocichla ustulata swainsoni) is a bird 
of the dry woods of poplar, alder, and willow, as contrasted with the hermit 
thrush, a denizen of coniferous woods. The nest of olive-backed thrush here 
shown was in a thicket of alder and willow mixed, and in all respects is typical 
of the species as it occurs in this region. At the time this nest was photo- 
graphed (on June 19, and near Telegraph Creek) it contained four eggs. 

Fig. HH. Alaska hermit thrush (HyJoctcMa guttata guttata) standing over 
nest. The nest was built upon the interlaced branches of two small spruce 
trees, about three feet from the ground, and at the bottom of a cool, shady 
caiion. Photograph taken near Telegraph Creek, June 4, 1919. 


Planesticus migratorius migratoriiis (Linnaeus). Eastern Eobin 
At the time of our arrival at Telegraph Creek, robins were present 
in full force. They were abundant along the river and scarce at higher 
altitudes, but some were seen clear to the Summit. On May 30 one 
bird was seen carrying building material, but this must have been 
rather late, for young were out of the nest on June 9. Robins were 
fairly numerous at Glenora and at Doch-da-on Creek. By the time we 
reached the latter place, the middle of July, the spotted young com- 
prised a large proportion of the birds seen. 
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At Flood Glacier, our next stopping place down stream, robins 
abruptly became very scarce. Call notes were heard on July 29, but 
the birds were not seen. At Great Glacier, too, there were very few 
around. Two seen, but not obtained, on August 11, were the only 
ones noted. 

Nine specimens (nos. 40318-40326) were collected on the upper 
Stikine River, at Telegraph Creek, Glenora, and Doch-da-on Creek. 
The series comprises two adult males, five adult females, and two 
juvenals. These birds are referable to the eastern subspecies, Plane- 
sticus migratorius migratorius. The outer rectrices are conspicuously 
tipped with white, which is not the case with the coast form, P. m. 
caurinus, a differentiating character that is readily apparent, even 
in the live birds. The young from Telegraph Creek are of a differ- 
ent color from the coast birds, being less brownish and more gray, 
especially on the upper parts. 

Just how far down the river P. m. migratorius extends we did not 
definitely ascertain, but, as noted above, robins were abundant as far 
down the river as Doch-da-on Creek, and abruptly became very scarce 
just below there. A little below Doch-da-on Creek, and from that 
point down, forest conditions are such that it seems doubtful that there 
are many robins breeding anywhere along the lower river. While we 
saw and heard a few at Flood Glacier and Great Glacier, we obtained 
no specimens, so cannot be certain which subspecies occurs at those 
points. 


Planesticus migratorius caurinus Grinnell. Northwestern Robin 

Fairly numerous at Sergief Island, though irregularly so, during 
the whole of our stay at that place, August 17 to September 7. Most 
of the birds seen were in the midst of the molt. One specimen was pre- 
served (no. 40327), a young female molting into first winter plumage. 
Planesticus migratorius caurinus Grinnell (1909&, p. 241) has been 
refused recognition by the A. 0. U. Committee (1909, p. 302), but 
nevertheless it seems to me a sufficiently distinct subspecies. Addi- 
tional material acquired since the Committee's action is all corrobora- 
tive of the describer's diagnosis. (Cf. Swarth, 1912, p. 81 ; Oberholser, 
1917a, p. 195.) 
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Ixoreus naevius naevius (Gmelin). Varied Thrush 

Seen on Sergief Island at various times during our stay there 
(August 17 to September 7). The subspecies is, of course, a sum- 
mer visitant and reasonably abundant throughout the coast region of 
southeastern Alaska. One specimen was collected (no. 40332), a young 
male, just beginning to molt into first winter plumage. 


Ixoreus naevius meruloides (Swainson). Northern Varied Thrush 

There were no varied thrushes in the immediate vicinity of Tele- 
graph Creek, nowhere in the river valley at least. We were constantly 
on the lookout for them, and both the birds and the call notes are 
sufficiently conspicuous to be readily detected by any one familiar 
with the species. Subsequent experience farther down the river leads 
me to believe that they probably breed at higher altitudes throughout 
the region ; we ourselves, found them at but one such station. 

At Qlenora, early in the morning of July 1, the call note of a varied 
thrush was heard distinctly, several times repeated. The bird was in 
thick shrubbery at the river’s edge, and could not be seen. It was 
assumed to be a wandering individual, finished with family cares and 
straying from the breeding ground on the nearby mountains. On 
July 11 a male varied thrush was seen on the mountain side above 
Doch-da-on Creek, at about 3000 feet altitude. The bird was perched 
high on a dead spruce stub, a hundred feet or more above the ground, 
uttering at frequent intervals the disconnected notes comprising the 
song of this species. Later on others were seen or heard at about the 
same elevation. 

On July 18a young bird was seen at the level of the Stikine River, 
at Doch-da-on Creek, and from then on a few others were observed 
from time to time. There were a few in the woods at Flood Glacier 
and at Great Glacier, exceedingly wary and most difficult to see. Three 
specimens were collected at Flood Glacier (nos. 40328-40330), an adult 
male and two juvenal females; and one at Great Glacier, an adult 
female (no. 40331). These birds are all referable to the interior sub- 
species, Ixorevs n, meruloides. 
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Sialia cumicoides (Bechstein). Mountain Bluebird 

There were two or three pairs in the town of Telegraph Creek, 
presumably nesting about some of the buildings. A few others were 
seen within a radius of ten or twelve miles, usually around small clear- 
ings, where there had been some attempt at cultivation of the ground, 
or in burnt-over areas, where fire had swept away most of the large 
timber. 

•Two nests were found. On June 14 a set of four eggs (no. 1829), 
about half incubated, was taken. The nest was in an old woodpecker 
hole in a dead birch stub, eight feet from the ground. This was near 
the shore of Sawmill Lake, on a slope that had been lumbered and 
burnt over, so that it was nearly cleared of large trees. A second nest 
was found in another birch stub nearby, a trunk that was occupied by 
a pair of tree swallows, as well as the bluebirds. This nest on June 
17 contained four newly hatched young and one egg about ready to 
hatch. 

Curiously, no bluebirds were seen near Qlenora, though the open 
fields and old houses were features that should have attracted them, 
and the species undoubtedly does occur thereabout at times. On July 
23 a small fiock was seen at timber line, about 4000 feet altitude, above 
Doch-da-on Creek, apparently the beginning of the migratory move- 
ment at the close of the nesting season. I have seen specimens of the 
mountain bluebird taken at the mouth of the Stikine River on April 10, 
1919, in migration, by E. P. Walker. 

Ten specimens preserved (nos. 40333-40342), three adult males, 
three adult females, and four newly hatched young preserved in alcohol. 
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INTRODUCTION 

In pursuance of the plan of zooloj?ical exploration which the 
Museum of Vertebrate Zoologj', since its inception, has had under way 
in northwestern North America, a field trip was made into that region 
during the summer of 1921. The expenses of this trip, as of the 
preceding ones, were defrayed by Miss Annie M. Alexander, whose 
interest in the zoology of the northwest was the determining factor in 
directing the activities of the Museum toward that part of North 
America. The locality chosen for the 1921 expedition was the valley 
of the upper Skeena River, northern British Columbia, centering at 
the town of Hazelton. Our party consisted of two, the writer and one 
assistant, Mr. William Duncan Strong, a student at the University of 
California. The material collected consists of 265 mammals, 687 birds, 
and 50 reptiles and amphibians. 

Acknowledgments are due to several institutions and individuals 
for aid, both in prosecution of the field work and in the subsequent 
studies of the material collected. Prom the Dominion Parks Branch, 
Department of the Interior, Canada, and from the Game Conservation 
Board of British Columbia, Vancouver, permission was received to 
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collect birds. 1 am under obligations to the Bureau of Biological 
Survey of the United States Department of Agriculture, through its 
chief, Dr. E. W. Nelson, for the loan of specimens and for the identi- 
fication of certain mammals. To the Victoria Memorial Museum, 
Ottawa, through Mr. P. A. Taverner, ornithological curator, and to the 
Provincial Museum, Victoria, British Columbia, through the director, 
Mr. F. Kermode. I am indebted for the loan of many specimens. 

To Major Allan Brooks, of Okanagan Landing, British Columbia, 
I am under obligations for the loan of specimens, and for critical 
comments and advice bearing upon my treatment of various species 
of birds and mammals. Major Brooks also made the drawing of the 
tail of the rock ptarmigan that is shown herewith. 

Plant names used in this report were kindly supplied by Professor 
W. L. Jepson, of the University of California, based upon specimens 
collected. 

Tn treating the birds the nomenclature used is that of the American 
Ornithologists’ ITnion Check-List (1910) and its supplements (1912, 
1920), with such modifications as I employed in my ** Birds and 
Mammals of the Stikine Region” (1922, p. 127). 


ITINERARY AND DESCRIPTIONS OF LOCALITIES 

We reached Hazelton the evening of May 25. On June 20 we 
removed to Kispiox Valley, twenty-three miles north of Hazelton. On 
July 15 return was made to Hazelton, and several days devoted to 
packing specimens and preparing for a mountain trip. On July 21 we 
ascended Nine-mile Mountain. On August 14 we returned to Hazelton, 
and on August 16 to Kispiox Valley. Final return to Hazelton was 
made on September 17 j on September 19 Strong took the train for 
home, and on September 26 the writer took his departure. 

Hazelton 

The town of Hazelton is at the junction of the Skeena and Bulkley 
rivers. The railroad station (Grand Trunk Pacific R. R.), some two 
miles to the southeast, is 177 miles from the coast, at Prince Rupert, 
and 973 feet above the sea. The town is in the low bottom lands 
through which the rivers flow. On either side of these bottom lands 
steep bluffs rise, two hundred feet or more, above which the higher 
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plateau slopes gently upward toward the several nearby mountain 
ranges. The most conspicuous of these, the towering, rocky peaks of 
the Kocher D^boule, ten or twelve miles to the southeast, rise pre- 
cipitously to elevations of more than 8000 feet. 

In the bottom lands poplar {Popnlus iremvloides) is the dominant 
forest growth, covering many square miles in almost pure stands of 
dense woods. Along the river there are rows of large cottonwoods, 
and on the ridges thickets of hazel, the abundance of which probably 
gave the town its name. 

The higher slopes and plateaus, above the river bottoms, were once 
thickly covered with Engelmann spruce (Picea engelmamni), but these 
areas, at least toward the southeast, have sujffered repeatedly from 
forest fires, so that but remnants of the woods remain standing. The 
ground beneath is strewn with charred trunks, hidden during the 
summer months by fire weed and bracken; and partly burned trees 
remain erect at scattered intervals. The plateau region is drained by 
numerous small streams, bordered with thickets of willow and alder. 
At rather frequent intervals there are muskegs, usually unaffected 
by fire, and affording contrast in several respects to their more 
monotonous surroundings. 

These muskegs, often roughly circular in shape, are of varying 
size, marshy, with deep, sticky mud, or sometimes a few inches of 
water, and with mud and water usually concealed by grass. Scattered 
over them are a few funereal black spruces {Picea mariana), festooned 
with streamers of black moss. The bordering forest of Engelmann 
spruce usually forms a ring of denser growth than elsewhere about 
the margin of the muskeg, where, with the spruce, are mingled a few 
red cedars {Thuja plicata). 

Toward the base of Rocher Deboule, there are places where red 
cedar grows in some abundance. Mostly these trees had been cut out 
years before, but some groves remain, and in these clumps of cedars 
and in the muskegs species of birds are breeding that are not seen 
elsewhere at the same altitude. 

Our camp in this region was on the opposite side of the Bulkley 
River from Hazelton, on what is locally known as Mission Point. 
Mammal trapping was carried on in the bottom lands between the 
Bulkley River and the railroad. 
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Kispiox Valley 

The Kispiox River empties into the Skeena about ten miles north 
of Hazelton. Our camp in Kispiox Valley was at Beimes’ ranch, 
twenty-three miles north of Hazelton. The whole valley at that point 
is of much the same nature aa the bottom lands near Hazelton ; there 
is no such extent of spruce forest as is seen in the burned-over areas 
toward Roeher D6boul6. The forest is mainly of poplar, large sized 
trees with the dense underbrush that accompanies this growth. 
Scattered spruces occur everywhere, sometimes little clumps of them, 
but no extensive stands. liodgepole pine also occurs in limited amount. 
In the lower Kispiox Valley there are large areas occupied almost 
solidly with this pine, small trees in dense groves. The region we 
covered in Kispiox Valley, though all in the poplar-grown bottom 
lands, offered a greater variety of conditions locally than is usually 
the case in this environment. There are many clearings in the woods, 
mostly pertaining to small ranches that have been abandoned. Along 
the river are wide expanses of open fields and pastures, some of this 
cleared land, some of it marshy stretches supporting no growths larger 
than thickets of willow and spiraea. Many little streams intersect 
forests and fields, some of these rivulets heading from small lakes 
buried in the thick woods. 

Along the Kispiox River are occasional groves of cottonwood, huge 
trees, in stands covering large areas, with underbrush beneath that is 
of a different nature from that in the more open poplar woods. The 
sun scarcely penetrates into the depths of the cottonwood groves and 
the gloom of their shade is suggestive of the dark woods on the coast. 
Rank grass, tall nettles, thimble-berry thickets, and devirs-club com- 
bine to form a tangle that can be penetrated at but few places. 

There is an abundance of berry-bearing shrubs throughout the 
valley. Twin-berry {Lonicera involucratum) , dogwood (Cornus 
pulescens)y kinnikinnick (Arctostaphylos uvorursi), and high bush 
cranberry (Viburnum pauciflorum) are among the most conspicuous. 
Thickets of hazel (Corylus rostraia) form a large percentage of the 
underbrush. 
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Nine-Mile Mountain 

This mountain lies a short distance northeast of Hazelton; its 
southern base is skirted by the Babin e trail, leading from the town. 
Our camp near the summit was about twenty miles, by road and by 
trail, northeast of Hazelton. In ascending the mountain, the poplar 
belt is left behind almost at the very base, and a forest of spruce, 
intermingled with cedar, is entered. At an altitude of about 2000 feet 
the lower edge of hemlock (Tsuga heterophylla) is reached; at about 
2500 feet the forest is practically all hemlock, large trees, with little 
or no underbrush beneath. Just below timber line (about 4500 feet 
altitude) the forest is largely composed of white fir {Abies grandis), 
though some hemlock persists to the upper limit of tree growth. 

We camped at timber line in a cabin precariously clinging to a 
little niche on the steep hillside. The slope was part of a huge amphi- 
theater, the outstanding ridges on either side perhaps a mile apart, 
and the crest of the mountain about five hundred feet above. Immedi- 
ately below was the dark hemlock and fir forest, its upper edge as 
sharply defined as though the open slopes above had been cleared 
by maiL Much of this amphitheater was covered with tall grass, 
veratrum, and lupine ; in places there were extensive thickets of alder. 
AVide rock slides extended down from the divide in several places, 
sometimes into the forests below. The trail to the top passed through 
a notch in the ridge at an altitude of about 5000 feet ; rounded summits 
arose on either side about 500 feet higher. The summit of the moun- 
tain is composed of two converging ridges, each five or six miles long 
at least ; we did not cover their entire area. Between these ridges is 
enclosed a broad, steeply sloping valley. 

The country above timber line, covering many miles along the 
higher ridges, is open and park-like, very attractive to the view. 
White fir and mountain hemlock {Tsuga mertensiana) occur, dwarfed 
and prostrate, forming scattered thickets over ground that otherwise 
is mostly grass covered. Snow banks persist through the summer, and 
below the melting snow are occasional little lakes, sometimes an acre 
or more in extent. On damp slopes grass is replaced by false heather 
{Cassiope mertensiana), luxuriant growths that cover extensive areas. 
Below the ridges the grass became much higher and was intermingled 
with lupine. 

An interesting feature of the Nine-mile Mountain avifauna is the 
unusual number of genera and species of grouse that occur there. At 
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the base of the mountain is the ruffed grouse {Bonasa) extending from 
the poplars below well up into the spruce and cedar woods. In 
the hemlock belt, upward to the tree limit, the , Franklin grouse 
{Canachites) occurs. Just below timber line, and even in thickets 
above, is the Fleming grouse (Dendragapus) . On the Alpine- Arctic 
ridges three species of ptarmigan (Lagopus) are found. For six 
species of grouse to occur so nearly in the same place is, I believe, very 
unusuaL 


Zonal and Faunal Position of the Upper Skeena Valley 

The upper Skeena Valley lies to the eastward of the coast ranges, 
and its fauna and flora, as a whole, are of the interior, not of the 
coast. Conditions in many respects arc similar to those of the upper 
Stikine Valley (see Swarth, 1922, p. 141), two hundred miles to the 
northward, and observations in the Skeena Valley tend to corroborate 
conclusions reached in studies of the more northern region (Swarth, 
loc. cit,). The Skeena Valley is much more humid than the upper 
Stikine, and neither in animal nor plant life is it so sharply contrasted 
with the coastal region. The more southern coast ranges are not so 
high and precipitous as the northern mountains, and the gap through 
which the Skeena reaches the coast is broad, with sloping walls. 
Coastal rains often drift inland up the Skeena Valley, and cloudy 
skies are frequent. Certain coastal species of birds extend inland here 
much farther than they do along the Stikine. 

The upper Skeena Valley, like the Stikine, is in the Canadian life 
zone, contrasted with the Hudsonian zone of the seacoast (see Swarth, 
1922, p. 149). Study of the list of birds breeding in the lowlands of 
the Hazelton region discloses many that are not found on the coast ; 
mostly 'these are species that elsewhere occur in zones lower than 
Hudsonian. Some conspicuous ones are : 

Bonaaa u. umbelloides Empidonax t. alnorum 

Phloeotomus p. picinus Empidonax hammondi 

Nuttallornia boreaha Piranga ludoviciana ‘ 

Certain species uere seen about Hazelton that are usually found in 
lower zones even than the Canadian. These are : • 

Tyrannua tyrannus Bumetella carolinensia 

Stelgidopteiyx serripennis Troglodytes a. parkmani 

Vireosylva olivacea 
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There are, it is true, a number of birds found at sea level on the 
coast and in the lowlands of the Hazelton r^on, represented either 
by the same species or subspecies in both places, or by closely related 
subspecies, but these are mostly wide-ranging forms, not closely con- 
fined within any particular zone. Some such species are : 

Ceryle a. caurina Melospiza ]. lincolni 

Spinus p. pinus Hinindo erythrogaster 

Melospiza m. tnorphna INiiiiesticus m. migratorius 


There are eighteen such cases. 

Turning now to conditions at high altitudes, we find the following 
birds in summer at timber line (Hudsonian Zone) on Nine-mile 
Mountain : 


Dendragapus o. demingi 
Canachites franklini 
Perisoreus o. canadensis 
Lozia leucoptera 
Zonotrichia coronata 
Passerella i. annectens 
Dendroica townsendi 
Wilsonia p. pileolata 


N annus h. pacifieus 
Oerthia f. occidentalis 
Sitta canadensis 
Penthestes g. abbreviatus 
Penthestes h. columbianus 
Kegulus s. olivaceus 
Regulus c. calendula 
Hyloeichla g. guttata 
Ixoreus n. naevius 


Of these seventeen species, just four (Perisoreus r. canadensis, 
Zonotrichia caronafa, Penthestes g, abbreviatus, and Penthestes h, 
columbianus) are not found upon the coast. The others, represented 
cither by the same species or by closely related complementary sub- 
species, are mostly common and characteristic birds of the forests at 
sea level in the coastal region. In general, the avifauna at sea level 
on the coast is thus seen to be closely similar to that found just below 
timber line (4500 feet altitude), two hundred miles inland. 

It is of interest to note that muskeg surroundings in the valleys 
of the upper Skeena region produced certain birds usually found in 
the Hudsonian Zone. Occasional pairs, at wide intervals, were thus 
noted of the following species : 

Picoides arcticuB Regulus s. olivaceus 

Picoides a. fasciatus Regulus c. calendula 

Sitta canadensis Ixoreus n. naevius 


On the treeless summit of Nine-mile Mountain the following birds 
were found breeding : 


Lagopus 1. alexandrae 
Lagopus nipestris 
Lagopus 1. leucuruB 
Otocoris a. areticola 


Leucosticte t. littoralis 
PasserculuB s, alaudinus 
Anthus rubescens 
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Lack of suitable open country elsewhere may be an element in the 
occurrence of a horned lark and a Savannah sparrow as Alpine- Arctic 
species in this region, but the other species listed are all representative 
inhabitants of the Alpine-Arctic Zone. 

Results of this classification of the birds by their zonal predilections 
may be summarized as follows that the valleys of the upper Skeena 
region, east of the coast ranges, are in the Canadian life zone ; that on 
the surrounding mountains there is a well defined belt of Hudsonian 
Zone ; and that the treeless mountain tops pertain to the Alpine- Arctic 
Zone. At this latitude the Canadian life zone does not reach the coast, 
where but two life zones can be defined, Hudsonian from sea level 
upward to the tree limit, and Alpine- Arctic above that. 

An analysis of the occurrence of mammals in this general region, 
as far as our more limited knowledge of them extends, tends to 
corroborate the above statements based upon the avifauna. 

The upper Skeena Valley is the northern limit reached in this 
region hy the following species of birds: 


Phloeotomus p. picinus 
Tyrannus tyrannus 
Hesperiphona v. brooksi 
Zonotrichia albicollis 
Junco 0. shufeldti 
Stelgidopteryx serripeimiB 


Bombycilla cedrorum 
Vireqsylva olivacea 
Bendroica a. auduboni 
Bendroica magnolia 
Bumetella carolinensis 
Troglodytes a. parkmani 


Some of these get no farther north than the town of Hazelton. Of 
the others, it is doubtful if favorable conditions occur for more than 
fifty or sixty miles north of that point, at the outside. There are 
enough of these southern species to give character to the avifauna of 
this region, they all are stopped at practically the same boundary, and 
some have closely related congeners in the country immediately to 
the northward (see Swarth, 1922, p. 152). 

Besides the species of mammals collected, certain others came to 
our attention. Tracks of black bear (JJrsus americanus) appeared 
along the rivers in September when the salmon were dying. Coyotes 
(Canis), though never seen, were frequently heard howling in Kispiox 
Valley. Beaver (Castor canadensis) were actively at work in certain 
small lakes near our Kispiox Valley camp. Fresh tracks of deer 
(OdocoSeus) were noted at the summit of Nine-mile Mountain, and a 
single deer was seen in Kispiox Valley, September 8. A number of 
shed horns of caribou (Bangifer) were found on Nine-mile Mountain, 
but the animals themselves were not there at that time. 
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CHECK LIST OF THE BIBDS 

1. Colymbiis holboelli (Beinhardt). 

2. Gavia immer (Briinnicb). 

3. Lams brachyrhynchus Bicbardson. 

4. Mergus americanns Cassia. 

5. Anas platyrhynchos linnaeus. 

6. Mareca amerlcana (Gmelin). 

7. Nettion oarolinense (Gmelin). 

8. Dafila acuta (Linnaeus). 

9. Anser albifrons (Scopoli), subsp.f 

10. Branta canadensis (Linnaeus), subsp.? 

11. Botaurus lentiginosus (Montagu). 

12. Ardea herodias Linnaeus, subsp.? 

13. Gallinago delicata (Ord). 

34. Pisobia bairdi (Coues). 

15. Pisobia minutilla (Vieillot). 

16. Ereunetes mauri Cabanis. 

17. Tringa solitaria cinnamomea (Brewster). 

18. Bartramia longicauda (Bechstein). 

19. Actitis macularia (Linnaeus). 

20. Dendragapus obseurus flemingi Taverner. 

21. Canachites franklini (Douglas). 

22. Bonasa umbellas umbelloides (Douglas). 

23. Lagopus lagopus alexandrae Grinnell. 

24. Lagopus mpestris (Gmelin), subsp.? 

25. Lagopus leucums leucums (Swainson). 

26. Circus hudsonius (Linnaeus). 

27. Accipiter velox (Wilson). 

28. Astur atricapillus atricapillus (Wilson). 

29. Astur atricapillus striatulus Bidgway 

30. Buteo borealis ealums Cassin. 

31. Buteo swainsoni Bonaparte. 

32. Aquila chrysaetos (Linnaeus). 

33. Halispctus leucocephalus alascanus 0, H. Townsend. 

34. Falco columbarius columbarius Linnaeus. 

35. Falco columbarius suckleyi Bidgway. 

36. Falco sparverius sparverius Linnaeus. 

37. Pandion haliaetus caroUnensis (Gmelin). 

38. Bubo virginianus lagophonus (Oberholser). 

39. Ceryle alcyon caurina Grinnell. 

40. Dryobates villosus monticola Anthony. 

41. Dryobates pubescens leucums (Hartlaub). 

42. Picoides arcticus (Swainson). 

43. Picoides americanus faseiatus Baird. 

44. Sphyrapicus varius mber (Gmelin). 

45. Phloeotomus pileatus picinus Bangs. 

46. Colaptes auratus borealis Bidgway. 

47. Chordeiles virginianus virginianus (Gmelin). 

48. C^'pseloides niger borealis (Kennerly). 

49. Chaetura vauxi (J. K. Townsend). 
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50. Selasphorus rufus (Gmelin). 

51. Tyrannus tyrannus (Linnaeus). 

52. Sayornis sayus yukonensis Bishop. 

53. Nuttallornis borealis (Swainson). 

54. Myiochanes richardsoni richardsoni (Swainson). 

55. Empidonax trailli alnorum Brewster. 

56. Empidonax hammondi (Xantus). 

57. Empidonax wrighti* Baird. 

58. Otocoris alpestris arcticola Oberholser. 

59. Cyanocitia stelleri annectens (Baird). 

60. Perisoreus canadensis canadensis (Linnaeus). 

61. Corvus brachyrhynchos hesperis Bidgway. 

62. Agelaius phoenicens arctolegus Oberholser. 

63. Euphagus carolinus (Muller). 

64. Hesperiphona vespertina brooks! Grinnell. 

65. Carpodacus purpureus purpureus (Gmelin). 

66. Loxia leucoptera Gmelin. 

67. Leiicosticte tephrocotis littoralis Baird. 

68. Spinus pinus pinus (Wilson). 

69. Calcarins lapponicus alascensis Bidgway. 

70. Galcarius pictus (Swainson). 

71. Calcarins ornatus (J. K. Townsend). 

72. Passerculus sandwichensis alaudinus Bonaparte. 

73. Zonotrichia leucophrys gamboli (Nuttall). 

74. Zonotrichia coronata (Pallas). 

75. Zonotrichia albicollis (Gmelin). 

76. Spizella monticola ochracea Brewster. 

77. Spizella passerina passerina (Bechstein). 

78. Junco hyemalis hyemalis (Linnaeus). 

79. Junco hyemalis connectens Cones. 

80. Junco oreganus shufeldti Coale. 

81. Melospiza melodia morphna Oberholser. 

82. Melospiza lincolni lincolni (Audubon). 

83. Passerella iliaca iliaca (Merrem). 

84. Passerella iliaca altivagans Hiley. 

85. Piranga ludoviciana (Wilson). 

86. Hirundo erythrogaster Boddaert. 

87. Iridoprocne bicolor (Vieillot). 

88. Tachycineta thalassina lepida Mearns. 

89. Stelgjdopteryx serripennis (Audubon). 

90. Bombycilla garrula pallidiceps Beichenow. 

91. Bombycilla cedrorum Vieillot. 

92. Vireosylva olivacea (Linnaeus). 

93. Vireosylva gilva swainsoni (Baird). 

94. Vermivora celata colata (Say). 

95. Vermivora celata lutescens (Bidgway). 

96. Vermivora peregrina (Wilson). 

97. Bendroiea aestiva rubiginosa (Pallas). 

98. Bendroiea coronata hooveri McGregor. 

99. Bendroiea auduboni auduboni (J. K. Townsen^). 

100. Bendroiea magnolia (Wilson). 

101. Bendroiea striata (J. B. Forster). 
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102. Dendroica townsendi (J. K. Townsend). 

103. Seiurus noveboracensis notabilis Eidgn^ay. 

104. Oporomis tolmiei (J. K. Townsend). 

105. Geothlypis trichas occidcntalis Brewster. 

106. Wilsonia pusilla pileolata (Pallas). 

107. Setophaga niticilla (Linnaeus). 

108. Anthus rubescens (Tunstall). 

109. Dumetella carolinensis (Linnaeus). 

110. Troglodytes aedon parkmani Audubon 

111. Nannus hiemalis pacificus (Baird). 

112. Oerthia familiaris occidental! s Bidgway. 

113. Sitta canadensis Linnaeus. 

114. Penthestes atricapillus septentrionalis (Harris). 

115. Penthestes gambeli abbreviatus Grinnell. 

116. Penthestes hudsonicus columbianus (Bhoads). 

117. Penthestes rufescens rufescens (J. K. Townsend). 

118. Begulus satrapa olivaceus Baird 

119. Begulus calendula calendula (Linnaeus). 

120. Myadestes townsendi (Audubon). 

121. Hylocichla ustulata swainsoni (Tschudi). 

122. Hylocichla guttata guttata (Pallas). 

123. Hylocichla guttata pallasi (Cabanis). 

124. Planesticus migratorius migratorius (Linnaeus). 

125. Ixoreus naevius naevius (Gmelin). 

126. Ixoreus naevius meruloides (Swainson). 

127. Sialia currucoides (Bechstoin). 


GENERAL ACCOUNTS OF THE BIRDS 

Oolymbus holboelli (Reinhardt). Holboell Grebe 

An adult male (no. 41986), taken in the Bulkley River at Haael- 
ton, September 18, was the only one seen during the summer. 

Oavia immer (Brilnnich). Common Loon 

There seemed to be a pair of loons to each of the many little lakes 
scattered through the woods. The birds were frequently seen circling 
about overhead, calling as they flew. Toward the end of summer 
several might be in sight at once, going through such maneuvers. 

Larus brachyrhynchus Richardson. Short-billed Gull 

An immature male (no. 41987) was shot July 31 near the summit 
of Nine-mile Mountain, at about 5500 feet altitude. There were several 
small, snow-bordered lakes nearby, but otherwise nothing in the sur- 
roundings that might be thought attractive to gulls. 
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In late August and September, when the salmon run was drawing 
to a close, many gulls were seen along the rivers. None was collected, 
but the birds observed were mostly of some species larger than 
brachyrhyncM(s. 

Mergus americanus Cassin. American Merganser 

Breeding in Kispiox Valley; adults occasionally flushed from 
streams and sloughs, and several broods of young encountered. On 
June 28 a female with eleven ducklings appeared in the swift-flowing 
creek by our camp, the young still mostly down-covered. 

Anas platyrhynchos Linnaeus. Mallard 

Breeding in Kispiox Valley. A nest with eggs was reported by an 
acquaintance, found about the middle of June in a hayfield. We saw 
single birds at various times during June and July. Toward the 
end of August there was an influx of migrating ducks, a large propor- 
tion of them mallards, and flocks of forty, fifty, or a hundred were 
seen daily on gravel bars in the Kispiox River. Here the ducks were 
feeding on salmon roe. Mallard and green-winged teal were the only 
species present in niimbers, and individuals of each of these shot from 
time to time invariably contained salmon eggs in their gullets. The 
humpback salmon {Oncorhynchus gorhuscha)^ the species ‘running’ 
at that time, was present in myriads, and the ducks formed but a 
fraction of the animals that were preying upon fish or eggs. 

Two adult males partly in the eclipse plumage were shot on Sep- 
tember 10, and one (no. 41988) was preserved. In this bird the 
chestnut breast and gray underparts of the winter plumage are mostly 
acquired, while of the eclipse plumage there remain the brown- 
streaked head and neck, many brown feathers on back and flanks, and 
the tail feathers.^ An adult male (no. 42638) taken at Okanagan 
Landing, British Columbia, on October 1, is not nearly so far advanced 
in the molt, having but a few scattered new feathers over various parts 
of the head and body. 


Mareca americana (Gmelin). Baldpate 
One was shot on the Bulkley River at Hazelton, September 17. 
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Nettion carolinense (Gmelin). Green-winged Teal 

Common in Kispiox Valley in September. First seen August 26, 
a single bird. On August 30 a pair was noted, and a few days later 
flocks of from forty to fifty birds were frequently encountered. At 
the end of our stay, September 17, they were still abundant. Two 
specimens preserved, a female (no. 41089) and a young male (no. 
41990). 

Daflla acuta (Linnaeus). Pintail 

A flock of four seen near the Kispiox River, September 1, and 
others noted from time to time during the ensuing two weeks. Not 
abundant. 

Anser albifrons (Scopoli^ siibsp. ? White-fronted Goose 

A flock of seven white-fronted geese passed overhead, going south, 
near Hazelton, September 19. 

Branta canadensis (Linnaeus), subsp.t Canada Goose 

A flock of eight geese was seen in Kispiox Valley, the evening of 
June 24, flying low and apparently headed for a lake in the woods a 
few miles from our camp. Their occurrence in a flock at that season 
seems rather extraordinary. They were geese of the canadensis group, 
and apparently of large size. The subspecific status, of course, could 
not be ascertained. 

Botaurus lentiginosus (Montagu). Bittern 

A bittern was flushed from a marsh in Kispiox Valley on August 
22, at close enough range to make identification certain, though the 
bird was not shot. On September 3. late in the evening, a heron of 
some sort, apparently a bittern, flew over our camp. This, I believe, 
is as far to the northwest as the species has been seen. 

Ardea herodias Linnaeus, subsp. ¥ Great Blue Heron 

One seen near Hazelton, June 10, and two in Kispiox Valley on 
June 20. We were told that herons sometimes occurred in fair 
abundance along the Kispiox River. Probably it is Ardea herodias 
fannvni that occurs in this region. 
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Oallinago delicata (Ord). Wilson Snipe 

A fairly common fall migrant in Kispiox Valley, First seen 
August 20, and subsequently on many occasions up to the time of our 
departure, September 17. Two specimens preserved (nos. 41991, 
41992). 

Pisobia bairdi (Cones). Baird Sandpiper 

A flock of eight seen on the summit of Nine-mile Mountain, 
August 5, and again (apparently the same flock) on August 10. One 
shot but not preserved. A flock of six was about a mud puddle in the 
town of Hazelton, August 15. 

Pisobia minutiUa (Vieillot). Least Sandpiper 

Two shot, one (no. 41993) preserved, on the Kispiox River, August 
27. An occasional small flock of sandpipers was seen there, but not 
many. 

Ereunetes mauri Cabanis. Western Sandpiper 

One bird (no. 41994) shot from a small flock on the Kispiox River, 
August 27. 

Tringa solitaria cinnamomea (Brewster). Western Solitary Sandpiper 

One bird shot, but not preserved, in Kispiox Valley, August 18; 
the only one seen all summer. 

Bartramia longicauda (Bechstein). Upland Plover 

Appeared in small numbers, migrating, in Kispiox Valley the latter 
part of August. . First seen August 17 (we were told they had 
appeared some days earlier) and at intervals, two or three birds at 
a time, until August 26. They frequented open flelds where hay was 
raised, relatively limited areas that had been cleared in recent years. 
The country in general is densely forested ; with settlement, more and 
more of such clearings have been made, and the species may be extend- 
ing its range with the opening of favorable areas. This station is, I 
believe, an extreme western point of record for the upland plover in 
northern BHtish Columbia. Four specimens were preserved (nos. 
41996-41997), apparently all immature birds in first winter plumage. 
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Actitis macularia (Linnaeus). Spotted Sandpiper 

A few individuals seen at intervals through the summer, on the 
shores of the Skeen a and Bulkley rivers near Hazelton, and on the 
Kispiox River. One specimen (no. 41995) preserved, an immature 
male taken on the Kispiox River, August 18. 

Dendragapus obscunis flemingi Taverner. Fleming Grouse 

Found in small numbers on the upper slopes of Nine-mile Moun- 
tain, mostly just below the upper limit of upright timber, at from 4500 
to 5000 feet altitude. During the three weeks we spent at that place 
we saw one adult male and eight or ten females. Small young were 
encountered several times, never more than three or four to a brood, 
and sometimes only one. Several females seen were alone, and appar- 
ently without broods. Three females collected (nos. 42000-42002 L 
Two, taken August 5 and 8, respectively, are just beginning the annual 
molt. These birds are indistinguishable from specimens taken on the 
Stikine River, two hundred miles to the northwest (see Swarth, 1922, 
p. 203). 


Canachites franklini (Douglas). Franklin Grouse 

S(*en in woods of spruce, fir, and hemlock, near the summit of Nine- 
mile Mountain (4000 to 4500 feet altitude), and along the telegraph 
line at a point some forty miles north of Hazelton. Eleven specimens 
collected (nos. 42003-42013) : an adult male, two adult females, and 
three chicks from Nine-mile Mountain ; an adult female, two immature 
males, and two females probably immature, from the second record 
station. These specimens bear out Riley *s (1912, p. 55) comments 
upon the earlier molt of the adult male, as compared with female and 
3 ^oung. The adult male collected August 2 has nearly completed the 
annual molt. Adult females taken August 10 and 11 are still in the 
old plumage. The three chicks, taken with the female parent on 
August 10, an entire family, are about one-quarter grown, in juvenal 
plumage save for remnants of natal down on the throats of two. Two 
young males and two apparently young females taken September 12 
have nearly completed the molt into first winter phimage; an adult 
female taken September 12 is nearly through the annual molt. 

The one adult male has a nearly uniformly black taiL There is a 
slight whitish tip to the central feathers, and a faintly indicated light- 
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colored bar across the center of the tail, not to be seen unless the 
feathers are widely spread. Of the two immature males, one has the 
tail black except for scattered and faint reddish spots near the tips of 
some feathers ; the other has the central rectrices narrowly tipped with 
whitish, some of the others very faintly with pale reddish. Of the 
five females, all have the central rectrices with more or less of a pale 
margin at the tip, and only one lacks such tipping to the lateral 
rectrices. 

The adult male has large and conspicuous whitish spots on the long 
upper tail coverts. On the two immature males these spots are poorly 
indicated. On the two summer females they are inconspicuous; two 
of the three fall females have them conspicuously present, in one they 
are slight. In this series of birds there is no evidence of two color 
phases (as described by Eiley, loc. cit). 

Bonasa umbellus umbelloides (Douglas). Gray Buffed Grouse 

Abundant throughout the poplar woods of the lowlands. On June 
18 several broods of small young were seen, and from then on flocks 
of growing youngsters were frequently encountered. Toward the end 
of August some flocks were of such size as to make it seem probable 
that they were composed of two or more broods. The cocks are solitary 
through the summer ; even in September extremely wary single birds 
were flushed that were assumed to be old males that had not yet joined 
the flocks. 

Fourteen* specimens collected (nos. 42014-42027), one old male, 
June 5, the others all taken in September and in the latter stages of 
the autumnal molt. The molt is completed about October 1. Two are 
red tailed, twelve gray tailed, indicating a preponderance of the gray 
phase in this region. 

Two fall specimens at hand from St. John trail, upper Peace River, 
Alberta, may be assumed to be representative of typical umbelloides. 
The birds from Hazelton and Kispiox Valley, though referable to 
umbelloides, are apprecihbly less grayish, more brownish in coloration, 
than these Peace River specimens, and they are also less gray than 
ruffed grouse from the upper Stikine River, to the northward. The 
increased brownness of the Skeena Valley grouse may be indicative of 
intergradation toward sabimi of the southern coastal region of British 
Columbia. How far north sabimi extends is as yet undetermined. 
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Lagopus lagopus alexandrae GrinnelL Alexander Willow Ptarmipaji 

Ptarmigan are said to occiir occasionally in the lowlands of the 
Hazelton region in midwinter, but during most of the year they are 
restricted to the Alpine-Arctic mountain tops. We found them in 
limited numbers on the timberless summit of Nine-mile Mountain. 
There are miles of open country on the two converging ridges that 
form the top of this mountain, barren of trees save for occasional 
thickets of dwarfed or prostrate Alpine conifers, and here, at long 
intervals, we encountered ptarmigan. Tt is a curious fact, whether or 
no it was a mere coincidence, that on one of the two ridges only white- 
tailed ptarmigan were found, on the other, willow and rock ptarmigan 
were seen, but no white-tailed. To all seeming the two ridges were of 
exactly the same character. Tn all, ten broods of willow and rock 
ptarmigan were encountered (the species were not always to be differ- 
entiated) and about five or six single birds in addition. The broods 
ranged from three to twelve in number ; the aggregate of young birds 
seen was about fifty. The chicks grew rapidly. Some* seen on July 25, 
and a day or two later, were down-covered and unable to fly. At that 
time they were accompanied by the female parent only, and the male 
birds were flushed separately. By August 10 the young ptarmigan 
were the size of quail and larger, ,and were strong on the wing. The 
old males were then associated with the families. Tn some of the larger 
broods seen the difference in size among the young was so marked as 
1o suggest the junction of two families. It might happen that upon 
the death of a hen her offspring would seek the companionship of 
anotlier family. 

Five willow ptarmigan were collected (nos. 42028-42032), four 
adult males and one adult female. Three males have much white on 
the lower breast and abdomen, the fourth is almost solidly m the 
brown summer plumage. Many willow ptarmigan from different 
localities in the northwest have been available for comparison with 
these birds. Of Lagopus lagopus lagopus tftere is in this Museum 
from northern Alaska and Yukon (Kowak and Yukon rivers) a series 
of ninety-four skins, including a number in summer plumage or in 
process of change. Of L. L alexandrae^ there are eleven specimens 
from island localities in southeastern Alaska, including five summer 
inales, and one male and two females in first fall plumage. A pair 
of breeding adults from Porcher Island. British Columbia, was loaned 
by Allan Brooks. There have been available, from the collection of the 
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Provincial Museum, Victoria, British Columbia, twenty-seven speci- 
mens from Lake Atlin, including nine summer males and eight summer 
females, and a male and female from Anaham Lake. 

Island specimens of alexandrae (summer males), compared with 
lagopus from the Yukon and Kowak regions, are darker colored and 
with smaller and difiPerenily shaped bill. (The bill difference has 
been figured by Clark, 1910, p, 53.) Color is darkest in specimens 
from Prince of Wales Island. Atlin birds and Nine-mile Mountain 
birds are essentially alike, and are intermediate in color between 
lagopus of the interior and alexandrae from the islands ; the average 
is nearer to alexandrae. The bill in size and shape is just as in alex- 
andrae. Females from Atlin and Nine-mile Mountain differ from 
Kowak and Yukon birds in bill characters as do the males, and also 
in color. They are not of darker and richer browns, as might be 
expected, but present a duller, grayer appearance. In the northern 
lagopxLs the feathers above and below are broadly edged with bright 
hazel ; in the southern birds these edgings are narrow and dull. On 
the basis of these comparisons T feel justified in extending the range 
of alexandrae eastward from the coast, at the north to Lake Atlin, 
at the south to Nine-mile Mountain and Anaham Lake. There is no 
question as to the difference of these southern mainland birds from 
lagopus of northern Alaska and the interior. 

It is of interest to note in alexandrae the frequent presence of black 
shafts on the primaries, sometimes on secondaries and greater coverts. 
This character has been considered an important feature of the New- 
foundland subspecies {L. 1. allem), as in the ‘‘key to the American 
subspecies of Lagopus lagopus^^ published by Clark {loc. cit,, p. 54), 
but obviously it cannot be used as a feature characteristic of that race 
alone. In an immature female from Prince of Wales Island (no. 
31343, August 27), which has acquired the winter flight feathers, not 
only are primaries and secondaries with distinct black shafts, but there 
are large, tear-shaped spots of black near the tips of all the primaries 
and most of the seconddlries. Furthermore, the primaries have a black 
‘ freckling' over much of their surface, and the greater coverts are also 
marked with black though to a lesser degree. 
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Lagopus rupestris (Gmelin), subsp.? Rock Ptarmigan 

* Three specimens collected on Nine-mile Mountain, two young birds 
(nos. 42033-42034) partly in natal down, partly in juvenal plumage, 
taken August 1, and an adult female (no. 42035) collected August 5. 



Fig. A. Tail of female rock ptarmigan (no. 42035), natural size. The 
outermost feather on each side is widely spread from the others to show pattern 
of coloration on inner web. Brawn by Allan Brooks. 


There are not available enough summer specimens from other points 
to enable me to determine the subspecific status of these birds. There 
is at hand one summer-plumaged female from the Jade Mountains, 
north of the Kowak River, collected May 28, 1899 (no. 32170), pre- 
sumably representative of Lagopus rupestris rupestris. Compared 
with the Nine-mile Mountain female, the Jade Mountains specimen is 
much brighter colored. There is a great deal of bright hazel in the 
plumage. The Nine-mile Mountain bird has a smaller bill (as com- 
pared also with many winter females from the Kowak River region), 
and is darker colored. Areas on indmdual feathers that in the 



334 University of California Puhlwotions in Zoology [Vol. 24 

northern bird are rather brilliantly ruddy are of more restricted size 
and of a dull tone, and there is extension of black and grayish areas. 
It seems likely that these two birds represent two different subspecies. 

There are no adult females of Lagopns rupestris dixoni available, 
and but two summer males fnos. 371, 372, Port Frederick, Chichagof 
Island, July 30, 1907). Two summer males from Atlin, British 
Columbia, loaned by the Provincial Museum, Victoria (no. 2566, June 
26, 1914; no. 2589, July 1, 1914), are quite unlike dixoni, sufficiently 
so to make it seem improbable that dixoni is a southern race of general 
occurrence on the mainland as well as on the Alaskan islands. 

The Nine-mile Mountain female possesses one feature worthy of 
comment. The six outer tail feathers on each side are white basally, 
the total white area covering more than half the tail. On the inner 
rectrices the white extends over about the basal three-fourths; it 
decreases on the inner web of the outer feathers, though extending far 
toward the tip on the outer web (see fig. A). This is exactly the 
character ascribed to Lagopus hyperhoreas Sundevall, of Spitzbergen 
(see Dresser, 1871, p. 179, col. pi. no. 482, text fig.; Ogilvie-Grant, 
1893, p. 51). The white tail was not peculiar to the one specimen 
collected, for other females were seen on Nine-mile Mountain which 
had the same marking. It was conspicuous in dight. No male was 
noted with this character; in fact no male rupestris was positively 
recognized. 

The two chicks collected are readily distinguished from young 
leucurus by their generally browner color. Young leucurus is dis- 
tinctly gray. The young of lagopus is more ruddy throughout. 

Lagopus leucurus leucurus (Swainson). White-tailed Ptarmigan 

Pound only on the eastern ridge of Nine-mile Mountain. Pour 
specimens collected, two adult females and two chicks (nos. 42036- 
42039). The young birds, taken on July 26 and August 1, respec- 
tively, have some natal down about the head; otherwise they are in 
juvenal plumage. Three broods of white-tailed ptarmigan were seen, 
one of two chicks, one of three, and one of twelve. 

Circus hudsonius (Linnaeus). Marsh Hawk 

An adult male was seen repeatedly during parts of June and July 
about the same locality in Kispiox Valley. At the end of the summer 
the first migrant was seen September 10, and a few^ others were noted 
at later dates. 
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Accipiter velox (Wilson). Sharp-shinned Hawk 

Several seen near Ila^elton, migrating, May 27. As single birds 
were encountered at intervals during the summer in Kispiox Valley 
and on Nine-mile Mountain, it seems likely that a few pairs breed in 
the region. The last week in August, with the beginning of the migra- 
tion, sharp-shinned hawks became fairly abundant. That is, one or two 
birds were seen daily, some days four or five might be encountered. 
Three specimens collected: an adult male. May 31 (no. 42040), an 
adult female, just beginning the annual molt, July 13 (no. 42042), 
and an immature male, August 19 (no. 42041). 

Astur atricapillus atricapillus (Wilson). Eastern Qoshawk 

During the third week in August migrating goshawks appeared, 
and from then on, during September, they were abundant. Scarcely 
a day passed without at least one being seen, and frequently seven or 
eight would be noted within a few hours. The species is usually 
solitary but it was not uncommon here to find two together. Mostly 
they were young birds, and as a rule absurdly unsuspicious. Two of 
the three goshawks collected during August (nos. 42045, 42046), all 
in immature plumage, are evidently of the subspecies atricapillus^ and 
T believe that nearly all seen at that time were the same. They 
appeared to constitute a migratory ‘wave^ from some more northern 
region. 

Astur atricapillus striatulus Ridgway. Western Goshawk 

A female goshawk (no. 42043) of this subspecies collected at 
Hazelton, on May 30 is, save for a few scattered feathers on the tibiae, 
in immature plumage throughout. A male bird (no. 42044) taken 
July 16 is in the midst of the molt from the immature to adult 
plumage. An immature male (no. 42046) was collected in Kispiox 
Valley, August 29. The last mentioned appeared at the same time 
as other migrating hawks. The other two, taken in May and July, 
respectively, may indicate the breeding of this subspecies in the region. 
They could not be positively recognised as breeding individuals, how- 
ever. Remains of flicker and ruffed grouse weref found in the stomach 
of no. 42044 ; ruffed grouse in that of no. 42046. 
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Buteo borealis calums Cassin. Western Red-tailed Hawk 

Several pairs were breeding near Hazelton and in Kispiox Valley. 
In the latter locality, not far from our camp, there was an occupied 
nest at the top of a tall tree that towered above a surrounding jungle, 
too impenetrable to be traversed. 

Toward the end of August there was a noticeable increase in the 
number of red-tails observed, due probably to an influx of migrants, 
and many were seen up to the end of my stay, September 26. There 
was wide variation in color; light-breasted birds were seen and some 
exceedingly dark ones. One specimen was collected (no. 42048), an 
immature male, taken in Kisjiiox Vallej’' August 27. Tt is in the dark 
phase of plumage, blackish throughout with extensive white streaks 
and blotches partly concealed at the bases of the feathers. 

Buteo Bwainsoni Bonaparte. Swainson Hawk 

Hawks supposed to be of this species were seen occasionally late 
in August and early in September, but only one was shot. This bird 
(no, 42049) is an immature male, taken in Kispiox Valley, August 24. 
Its stomach contained a toad. 

Aquila chrysaetos (Linnaeus). Golden Eagle 

Seen at intervals during the summer, at Hazelton, at the base of 
the nearby mountain range, Rocher D4boule, and on Nine-mile Moun- 
tain. From July 16 to 20 one was seen daily at Hazelton, haunting the 
river banks and evidently feeding on dead salmon. On Nine-mile 
Mountain one followed a regular beat almost daily, recognizable as the 
same individual through a peculiarity of marking. This bird was 
hunting marmots assiduously and swung about the mountain side lo^v 
over the ridges, apparently trusting his sudden appearance to enable 
him to surprise* a marmot at a distance from shelter. 

Haliaeetus leucocephalus alascanus G. H. Townsend. 

Northern Bald Eagle 

. Seen in the lowlands at various tinges during the summer. As the 
season advanced, the dead and dying salmon on the river banks were 
a bountiful source of food to the eagles, and increasing numbers of 
the birds appeared. What seemed to be entire families were seen 
several times, in July, groups composed of two adults with two or 
three full-grown young. 
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Falco columbaiius columbarius Linnaeus. Eastern Pigeon Hawk 
Falco columbarius suckleyi Ridgway. Black Pigeon Hawk 

The two subspecies of the pigeon hawk that are found in the region 
are rarely to be distinguished in life, so that birds seen can be recorded 
only under the specific name. Two^pigeon hawks observed near 
Hazelton on May 26 were presumably migrants; none was noted 
during midsummer. The first fall migrant appeared August 22. and 
from then on to the end of my stay (September 26) some were seen 
nearly every day, sometimes several in one day. 

The pigeon hawk is a remarkably swift flier, a fact borne out by 
the stomach contents of one of my birds, the remains of a black swift 
{Cypneloides niger borealis). That this hawk can capture a swift in 
fair chase in the open is not likely (see Meinertzhagen, 1921, p. 237), 
but after observation of both species I see no reason to doubt that on 
occasion the swift could be taken unawares and caught by the hawk 
after a short burst of great speed. This is in opposition to a possible 
explanation that in the case in question the hawk had captured a sick 
or disabled bird. 

Six specimens collected: one adult male, three immature males, 
and two (presumably) immature females. This series is of interest 
in its bearing upon the relationship of columbarius and suckleyi. 
Not one of the lot is typical of columbarius^ though I have so 
labeled five of them fnos. 42050-42053, 42055), as most closely 
resembling that subspecies. One female ( no. 42054, Kispiox Valley, 
August 29) is a typical, eyen an extreme, example of suc^kleyi. The 
second female (no. 42053, Kispiox Valley, September 12) is nearer 
true columbarius than any others of this series. The three immature 
males (nos. 42050-42052), taken in Kispiox Valley on August 28, 22, 
and 23, respectively, are intermediate, in appearance between colum- 
barius and suckleyiy an intermediateness that is exhibited in a rather 
curious way. Ventrally they are in color and markings practically 
like columbarius, but dorsally they are quite as dark colored as the 
average immature s^ickleyi. This same sort of intermediateness, that 
is, light ventral and dark dorsal coloration, is also shown in an 
immature female (no. 39762) from the lower Stikine River, British 
Columbia, collected August 14, 1919 (see Swarth, 1922, p. 214), and 
intermediateness both above and below is shown in an immature female 
(no. 40371) taken near Coulterville, California, on December 20, 1919. 
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The adult male collected (no. 42055, Ilajzelton, September 24) is 
referred to columbarins, thouprh darker colored than any other adult 
of that subspecies that T have seen. There are nine adult male pigeon 
hawks in the several collections housed in the Museum of Vertebrate 
Zoology, and these exhibit an interesting range of variation. An 
extreme of darkness is represented by the Hazel ton bird above referred 
to, but slightly removed from that of svckleyi At the opposite extreme, 
of light coloration, is an example of richardsoni. Between, there are 
seven specimens, labeled col umbarius, illustrating unbroken gradation 
from one extreme to the other. Thus, in adult birds as in immatures, 
there is no one character of color or markings that may be taken as 
absolutely indicative of any one form. The three names, columbarius, 
suckleyif and richardsoni, apply to three subspecies of one species, 
between which no definite lines may be drawn. 

There is this to be said, however, that the above comments are 
based, not upon breeding birds, but upon specimens collected during 
the migrations and in winter. The line of nicely graded adults just 
described was not arranged with regard to geographic continuity. 
Breeding pigeon hawks are scarce in collections (not one was avail- 
able to the present writer) and, for the most part, deductions must be 
drawn as best they may from non-breeding birds. 

The Hazelton series is of interest in that it includes a specimen of 
suckleyi from what I believe is the northernmost point at which this 
subspecies has been definitely recorded. This place is at an inter- 
mediate point between humid coast and arid interior, and most of the 
pigeon hawks taken there are intermediate in appearance. Of course 
these birds were not found actually breeding, but the conclusion does 
not seem forced that they are representative of the form that does 
breed in that general region. 

In this discussion I have ignored the recently described Falco 
columbarins bendirei of Swann (1922, p. 66; type locality. Fort Walla 
Walla, Washington). It may be possible eventually to demonstrate 
the existence of this additional western subspecies, but the two eastern 
specimens available to me are not to be distinguished from western 
birds here regarded as columbarins, 

Falco sparverlus sparverius Linnaeus. American Sparrow Hawk 

A fairly common summer visitant to the lowlands. A few were 
seen in the open country above timber on Nine-mile Mountain, but 
that was early in August and the birds noted had probably wandered 
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from nesting grounds at lower altitudes. Abundant in Kispiox Valley 
and about Hazelton during the latter part of August, and in lessening 
numbers in September. Some were seen up to the time of my 
departure, September 26. 

Fifteen specimens collected (nos. 42056-42070). Full-grown young 
were taken July 18. An adult female taken August 20 has finished the 
annual molt ; an adult male taken on the same date, and another shot 
September 7, are still in the midst of the change. 

Pandion haliaetus carolinensis (Gmelin). Osprey 

We found no ospreys breeding in the region covered, but about the 
middle of August, with the coming of the salmon, the fish hawks began 
to appear. During the latter part of August and throughout Septem- 
ber, some were seen almost daily. 

Bubo virginianus lagophonus (Oberholser). Kiuldy Horned Owl 

Exceedingly abiindant throughout the lowlands. At our timber- 
line camp on Nine-mile Mountain we neither saw nor heard honied 
owls, but they were present everywhere in the valleys, and in unusual 
numbers for a large, predatory bird. The abundance of rabbits in the 
region may have caused a temporary increase in the number of horned 
oivls. 

Twenty-one specimens were collected (nos. 42071-42091). Of these, 
six are young, mostly down-covered (two in one brood, June 5 ; four 
in one brood, June 24) ; the rest are young and old in fresh fall 
plumage. Food was found in eight stomachs. In one case a young 
owl had been f(*d a red squirrel, the others contained rabbit and 
nothing else. This is notjeworthy in view of the general belief that 
the horned owl is an inveterate enemy of grouse. These owls inhabitetl 
the poplar woods, precisely the same environment as the rulfed grouse, 
and ruffed grouse were abundant. 

Considerable color variation is shown in this series of owls, gray 
colored birds at one extreme, brown colored at the other. The grayest 
bird (no. 42091) was the last one shot, on September 9, and might be 
assumed to be a migrant of a race other than the breeding form, but 
there are earlier taken specimens in the series that are nearly as light 
colored. I think it safe to say that the differences illustrate the extent 
of individual variation existent in the subspecies lagophonus in this 
one region. (For use of the name lagophonus, see Oberholser, 1904, 
p. 185; Ridgway, 1914, p. 747.) 
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Ceryle alcyon caurina Grinnell. Western Belted Kingfisher 

By streams and lakes everywhere in the lowlands. Present in the 
region when we arrived, May 25, and up to the time of our departure, 
September 26. One specimen collected (no. 42092). 

Dryobates villosus monticola Anthony. 

Rocky Mountain Hairy Woodpecker 

Fairly common in the lowlands, mostly in deciduous timber. 
Present during the whole of our stay; probably resident the year 
through. Young were seen flying about on June 22; birds taken 
September 1 had finished the molt. Twelve specimens collected (nos. 
42093-42104), seven breeding adults, two in juvenal plumage, and 
three in fresh fall plumage. 

Dryobates pubescens leucurus (Hartlaub). Batchelder Woodpecker 

In small numbers in deciduous woods in the lowlands. Young out 
of the nest were taken June 29. Two specimens collected September 5 
and 8, respectively, had finished the molt. Thirteen specimens in all 
were collected (nos. 42104-42117). 

A specimen of downy woodpecker from Port Babine, in this same 
general region, has been ascribed by Ridgway (1914, p. 239) to the 
subspecies Dryobates pubescens glacialis Grinnell (type locality. 
Prince William Sound, Alaska). This induced comparison of the 
Skeena Valley series with the four Alaskan specimens of glacialis at 
hand, and the two lots were found to be indistinguishable. In the 
original description of glacialis (Grinnell, 1910, p. 390), comparisons 
are made with nelsoni, of the interior of Alaska, and gairdneri, of the 
coast of British Columbia. The American Ornithologists’ Union Com- 
mittee (1912, p.. 386) refused recognition to the race glacialis on the 
grounds that it was an “intergrade between Z>. p. nelsoni and gaird- 
nerV^ Ridgway (1914, p. 239) accords recognition to glacialis^ but, 
in describing the race, compares it again with the Alaskan nelsoni, 
and also with the eastern medianus. 

So far, no comparisons had been made between glacialis and the 
downy woodpecker of the more southern Rocky' Mountains, D. p. 
homorus of recent literature. The Skeena Valley series, however, was 
taken sufficiently near the known range of that subspecies to suggest 
the desirability of such comparisons. Pertinent material is at hand 
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as follows: Prince William Sound, Alaska, 2 specimens (including the 
type of Dryobates pubescens glacialis ) ; lower Taku River, Alaska, 2 ; 
Skeena River region (Hazelton and Kispiox Valley), British Colum- 
bia, 13; Warner Mountains, California, 4; Sierra Ancha, Arizona, 2. 
In my opinion, the downy woodpeckers from these several points 
should all be included under one name. As shown in the accompany- 
ing table, the southern birds are slightly larger than the northern 
ones, which is curious, considering north and south variation in general 
in the genus Dryobates. The southern birds are also somewhat blacker, 
lhat is, with less white spotting upon wings and coverts. Individual 
variation is such, however, that it is impossible satisfactorily to 
diagnose two subspecies in the material examined. 

For the application of the name Dri/obates pubescens leucurus 
(Hartlaub) to the downj’ woodpecker of the Rocky Mountain region, 
see GrinnelH 1923, p. 30, 


TABLE 1 

Measuremknts in Millimeters op Dryobates pubescens leucurus 


Mu8. 

No. 

Sox 

Locality 

Date 

Wing 

Tail 

Culmen 

1287 

cf 

Prince William Sound, Alaska, 

Sept. 7,1908 

93 

57 

15.5 

9732 

cfim. 

Taku River, Alaska, 

Sept. 4,1909 

92.5 

56.5 

15.8 

9733 

d’ 

Taku River, Alaska, 

Sept. 13, 1909 

97.5 

58 

15.2 

42117 

d* 

I^spiox Valley, B C., 

July 13,1921 

96.5 

59 

16.5 

42115 

d 

Kispiox Valley, B. C., 

Sept. 5,1921 

97 

61 

15 

14137 

d 

Warner Mts., Calif., 

June 29, 1910 

98 

58t 

18.5 

14138 

d 

Warner Mts,, Calif., 

June 30, 1910 

101 

65 

18 

27710 

d 

Sierra Ancha, Arizona, 

June 23, 1917 

99.5 

65.5 

18 

1288* 

9 

Prince William Sound, Alaska, Sept. 18, 1908 

97.5 

61 

15 

42105 

9 

Hazel ton, B. C., 

June 16, 1921 

94 

60 

16 

42108 

9 

Kispiox Valley, B. C., 

June 29, 1921 

95.5 

62.5 

16 

42111 

9 ira. 

Kispiox Valley, B. C., 

July 9, 1921 

95.5 

61.5 

mi 

42116 

9 

Kispiox Valley, b. C., 

Sept. 8, 1921 

97.5 



14139 

9 

Warner Mts., Calif., 

June 30, 1910 

97.5 

63.5 

mm 

14140 

9 

Warner Mts., Calif., 

July 6, 1910 

100 

62 

17 

27711 

9 

Sierra Ancha, Ariz., 

June 25, 1917 

100 

67 

17 


* Type of Dryobatei pube$cen» gladalu Grinnell. 
t Reotrioet ahortened by wear. 


Picoides arcticus (SJwainson). Arctic Three-toed Woodpecker 

Not common. We had been in the region three weeks before seeing 
a three-toed woodpecker of either kind. Picoides arcticus and P. a. 
fasciatus T^ere then both discovered, each in small numbers, and under 
precisely the same conditions. They were in the lowlands, but inhabit- 
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ing the little muskepfs that ore scatteretl throug^h the woods, well 
defined areas for whieh certain bird species showed a marked prefer- 
ence. No three-toed woodpeckers were seen on Nine-mile Mountain, 
though both species occur as a rule in the Hudsonian zone. 

A nest of the Arctic three-toed woodpecker was found in Kispiox 
Valley. It was placed in a dead and charred Bngelmann spruce, in 
a strip of spruce woods bordering a muskeg otherwise surrounded by 
poplar forest. The nest hole was eighty feet from the ground. It was 
two and one-half inches in diameter and one foot deep, drilled through 
an outer sheath of sound, hard wood, and downward through soft, 
rotten ‘punk.’ On July 3 it held one young bird nearly ready to fly, 
and a second, not much smaller, which had been dead for some days. 

Four specimens collected fnos. 42118-42121), the young female 
mentioned above, its female parent, and, at other times, two adult 
males. 

Picoides americanus fasciatus Baird. Alaska Three-toed Woodpecker 

Four specimens collected (nos. 42122-42125). one adult male and 
three adult females. They differ from Alaskan examples of fasciatus 
in the notable restriction of white dorsal markings. The white bars 
on the back are limited in extent and in only one specimen is there 
even a trace of the white coalescing longitudinally. All four, however, 
show white spots on rump and upper tail coverts, markings that are 
supposed to distinguish fasciatus from americanus 

Sphyrapicus varius ruber (Gmelin). Red-breasted Sapsucker 

All through the valleys this species was far more abundant than T 
have ever found sapsuckers elsewhere. It is curious that there .should 
be this abundance here ; this must be near the outskirts of the range of 
the bird. Buber in regarded primarily as a coastal species, yet nowhere 
on the coast is it found in such numbers. On the southeastern Alaskan 
coast, near the Skeena River, it is doubtful if an observer would in a 
whole summer see twenty birds — ^the- number counted near Hazelton 
in one forenoon. 

During May and June a number of nests were found, mo.stly 
through seeing the old birds carrying food to the young. One w^as 
drilled in a live poplar, the tree a straight column with no branching 
limbs save at the very top, the nest some seventy feet from the ground. 
Another was in a dead birch, sixty feet up. Many others were noted, 
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all in birch or poplar, mostly dead trees, and no nest was less than 
fifty feet above the ground. One male bird collected had the abdomen 
bare of feathers. Tt obviously had been incubating eggs. 

The first young bird was seen flying about on July 7. Shortly 
after, the species became notably scarce and few of the birds were 
observed through July and August. This, perhaps, was from some 
change in habits rather than a shifting of population. The first week 
in September numbers appeared once more. Several factors con- 
tribute to bring the sapsuckers conspicuously in view. They arc 
assiduous drummers, on dead trees or on telegraph poles; they have 
querulous and noisy call notes, uttered near the nest ; they are active 
flycatchers, using a telegraph pole or an isolated tree in a clearing as 
a base from which to fly. 

Fourteen specimens collected (nos. 42126—42139). These are 
exactly like coastal birds in coloration, but differ in average bill struc- 
ture. Compared with specimens from the nearby coast of southeastern 
Alaska, the Hazelton birds have the bill noticeably short and heavj". 
There is some overlapping in the two lots, for some Alaskan specimens 
have bills as short as some Tlazelton birds. None of the latter series, 
however, has the long, slender bill that is generally characteristic of 
the Alaskan birds. Adult sapsuckers from the upper Stikine River 
(see Swarth, 1922, p. 220) have the same type of bill as the Hazelton 
birds. (For use of the name ruher for the northern subspecies of th^ 
red-breasted sapsucker see Swarth, 1912, p. 34.) 

Phloeotomus pileatus picinus Bangs. Western Pileated Woodpecker 

Tn June and again in late September, single birds were seen or 
heard several times near the base of Rocher Deboule, southeast frbm 
Hazelton. This must be about the extreme northern limit of the 
species in this region. None was seen in KLspiox Valley, a few miles 
to the northward. One specimen collected (no. 42140), a male taken 
September 22. 

Oolaptes auratus borealis Ridgway. Boreal Flicker 

Breeds abundantly in the lowlands, mo.stly in deciduous timber. 
Present when we arrived. May 25, and until our departure, Septem- 
ber 26. During the last two weeks in August flickers were extremely 
scarce ; then, early in September, they suddenly appeared in numbers 
and remained abundant throughout the month. 
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Hazelton is near the western limit to which the yellow-shafted 
flicker might be expected to range ; it cannot be far to the westward 
that the red-shafted flicker (Colaptes cafer cafer) occurs. It is of 
interest that, of the breeding specimens from Hazelton and Kispiox 
Valley, nearly all show traces of cafer blood. The four adult summer 
males collected all show more or less red in the normally black 
‘mustache.’ In females the cafer characters are not so conspicuous, 
showing sometimes in a tinge of reddish in the quills, sometimes 
in certain details of body markings or color. In one case, wings and 
tail are nearly as red as in typical cafer. Some young males (nest- 
lings) show red in the ‘mustaches,’ but not so conspicuously as do the 
adults. 

The flickers that arrived so numerously in September were, I 
believe, migrants from the. north, from a region far removed from any 
chance of admixture with cafer. Five collected at that time are all 
typically auratusAike in every detail. In all, twenty-eight yellow- 
shafted flickers were collected (nos. 42141-42168) . The series includes 
twelve nestlings, eight in one lot (the entire brood), and four from 
another brood that consisted of six in all. 

Chordeiles virginianus virginianus (Gmelin). Eastern Nighthawk 

Arrived at Hazelton, June 3. Fairly common in the lowlands there- 
after until about the middle of August, when the birds began to 
disappear. Last seen August 31. Two specimens collected (nos. 
42169-42170), adult male and female. 

Cypseloides niger borealis (Kennerly). Black Swift 

Abundant throughout the summer. Usually seen flying high over- 
head, seldom within gunshot of the ground. One specimen collected 
(no. 42171), an adult female, at Kispiox Valley, August 20. 

Ohaetura vauxi (J. K. Townsend). Vaux Swift 

A few birds (perhaps three pairs) seen occasionally at a certain 
spot in the woods near Hazelton. Small flocks or single individuals 
noted at long intervals in Kispiox Valley. Last seen September 3. 
One specimen collected (no. 42172), an adult male, July 20. 
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Sdasphorus rufus (Gmelin). Rufous Hummingbird 

Abundant about Hazelton when we arrived, May 25. Frequenting 
gardens in the town and generally distributed through the lowlands. 
On Nine-mile Mountain a few hummingbirds were seen, perhaps ten 
or twelve all told during our stay (July 21~August 14) ; apparently 
all were young birds, wanderers from the valleys below. By the time 
we descended from the mountain, there were very few rufous hum- 
mingbirds left in the lowlands. No more old males were seen, and the 
last female or young was noted on August 18. Two specimens were 
collected, an adult male at Hazelton, May 30 (no. 42173), and an 
immature male on Nine-mile Mountain. August 4 (no. 42174). 

Tyrannus t3rrannus (Linnaeus). Eastern Kingbird 

Two seen during the summer, an adult male taken near our Kispiox 
Valley camp on June 22 (no. 42175), and an adult female at Hazelton, 
July 20 (no. 42176). The first mentioned appeared to be in breeding 
condition. The Hazelton bird was first seen flying, approaching from 
a distance with all the appearance of a migrant. These captures 
constitute, T believe, an extreme northwestern point of record for this 
species. 

Sayomis sayus 3 rakonensis Bishop. Northern Say Phoebe 

Apparently not breeding in this general region ; at least, none was 
seen until the end of the summer. First noted, a single bird. August 
23, obviously a migrant. Another on August 24 and two on August 26 
make up the total number recorded. These four specimens (nos. 
42177-42180), two males and two females, are all in juvenal plumage. 
Besides these birds there are two other northern examples of this 
species in the collection of this Museum, an adult male from Forty- 
mile, Yukon Territopr (no. 4594) and a juvenal female from Sergief 
Island, Alaska (no. 39815). The adult has been described by Grinnell 
(1909, p. 206) as showing the characters ascribed to the subspecies 
Sayornis sayus yukonensis Bishop (1900, p. 115). The Sergief Island 
specimen has been recorded (Swarth, 1922, p. 224) as Sayornis sayus, 
with comment upon its appearance ; it is exactly like the Kispiox Valley 
specimens. Altogether, this series, one adult and five juvenaLs, bears 
out Bishop ^s {loc, cit.) contention of the existence of a recognizable 
northern form of Sayornis sayus. In the young birds from the north, 
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the darker color and the lack of rusty markings dorsally and on the 
wings, as compared with southern specimens, is constant and con- 
spicuous. The northern adult differs in measurements and proportions 
from any southern skin. 

Nuttallomis borealis (Swainson). Olive-sided Flycatcher 

Not common, but occurring as scattered pairs throughout the low- 
lands. Present when we arrived, the last week in May. Last bird 
seen September 2. One specimen collected (no. 42181). 

M 3 riochanes richardsoni richardsoni (Swainson). 

Western Wood Pewee 

Common in the lowlands, usually about clearings. On our first 
day in the field, May 27, wood pewees were fairly numerous. The last 
was seen September 4. Six specimens collected, all breeding adults 
(nos. 42182-42187). 

Empidonax trailli alnorum Brewster. Alder Flycatcher 

An inhabitant of willow thickets in lowland swamps. Not common, 
and so shy that the species could easily be overlooked were it not for 
the call note. First arrival noted June 5; last bird seen August 24. 
Five specimens collected (nos. 42188-421P2), three adult males, and 
two males in first winter plumage. 

Empidonax hammondi (Xantus). Hammond Flycatcher 

Abundant in the poplar woods of the lowlands. Present in numbers 
when we arrived, the last week in May, and almost up to the time of 
our departure. Early in September there was a marked diminution 
in numbers, but ‘a few Hammond flycatchers appeared at intervals 
up to September 21, when the last one seen was collected. Ten speci- 
mens taken (nos. 42193-42202). 

A nest (no. 1852) taken near Hazelton, June 16, contained two 
fresh eggs, probably an incomplete set. It is constructed outwardly 
of ‘cotton^ from the fireweed, and some plant fiber, and moss; the 
lining is of feathers and cattle hair. 

A second nest (no. 1853), taken in Kispiox Valley, July 7, con- 
tained three slightly incubated eggs, a complete set. It was in a wiUow 
thicket at the edge of a small stream, about twenty feet from the 
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ground, and wedged between several limbs forming an upright crotch. 
This nest outwardly is composed mostly of finely shredded strips of 
bark; the lining is of cattle hair, with a few feathers of grouse and 
other birds. In each set the eggs are white, unmarked. 

Empidonax wrighti Baird. Wright Flycatcher 

In the lowlands, in just such surroundings as are frequented by 
Empidonax hammondi. The tw’o species are so nearly alike in life as 
to be indistinguishable to the eye, but different call notes serve for 
identification. On this basis it may be said that E. wrighti was rare, 
compared to the abundant hammondi. Three specimens, all adult, 
were collected (nos. 42203-42205) ; male, June 27 ; female, August 17 ; 
female, August 25. The two August birds are still mostly in worn 
breeding plumage. 

One nest was found in Kispiox Valley. It was in a small, isolated 
clump of willows, in an upright crotch formed by several dead limbs, 
and about ten feet from the ground. On July 4 it contained two eggs, 
just hatching. 

Otocoris alpestris arcticola Oberholser. Pallid Horned Lark 

In small numbers on the Alpine- Arctic summit of Nine-mile Moun- 
tain. The last week in July young birds were seen flying about. Three 
adults collected (nos. 42206-42208), a male and a female on July 31. 
a male on August 1. The males are well advanced in the annual molt, 
the female has hardly begun. 

On September 22 four horned larks were seen flying overhead 
near Hazelton. This, evidently the beginning of the fall migration, 
was the only lowland occurrence observed. 

Cyanocitta stelleri annectens (BairdL Black-headed Jay 

A few seen the last week in May and early in J une, toward the base 
of Rocher Deboul^, southeast of Hazelton. They did not act like nest- 
ing birds, and three specimens collected were evidently not breeding. 
In Kispiox Valley one appeared August 27, and thereafter, during 
September, they drifted through from time to time, usually single 
birds. On September 11 and 12 many were seen along the trail follow- 
ing the telegraph line some forty miles north of Hazelton. The last 
week in September they were fairly numerous near Hazelton, where 
we had seen them before in May. No black-headed jays were found 
on Nine-mile Mountain, where they might have been expected to breed. 



348 Vnwersity of California Publications in Zoology [Vol. 24 

Sixteen specimens collected (nos. 42209-42224), twelve in fresh fall 
plumage. In this series there is considerable variation in the white 
spot over the eye, one of the diagnostic features of annectens. In nine 
specimens it is conspicuously present, in five it appears in slight 
degree, and in two it is absent. This series was collected at what must 
be practically the northern and western limits of the subspecies 
annectens, and variation such as that described is presumably indica- 
tive of intergradation toward the coastal subspecies, stelleri. In 
dorsal coloration this series is decidedly blackish, as compared with 
the brownish cast seen in comparable examples of stelleri; the blue 
areas are appreciably paler, more greenish. These differences are 
sufficiently marked to justify the allocation of the entire series to the 
subspecies annectens despite the variation shown in one particular. 
There is no adequate series of typical annectens available to show 
the extent of divergence from the ordinar^^ body color in that race. 

Perisoreus canadensis canadensis (Linnaeus). Canada Jay 

Undoubtedly nests in the Hudsonian Zone on the mountains near 
Hazelton, descending into the lowlands in fall and winter. There were 
a few’ Canada jays on the middle slopes of Nine-mile Mountain. A 
young bird shot there on July 23 had nearly finished the post-juvenal 
molt; an adult taken August 2 was nearly through the annual molt. 
A number seen forty miles north of Hazelton, September 12, in Hud- 
sonian Zone surroundings. One noted in Kispiox Valley, August 31, 
and several toward the base of Rocher D^boule, southeast of Hazelton, 
September 22. Pour specimens collected (nos. 42225-42228). 

Corvus brachyrhynchos hesperis Ridgw ay. Western Crow^ 

A few crows were seen in the immediate vicinity of Hazelton 
during the latter part of May and the first two weeks in June. None 
was seen later in. the summer or at any other point. Four specimens 
collected, two adult males and two adult females (nos. 42229-42232). 

Agelaius phoeniceus arctolegus Oberholser. Northern Red-wdng 

An immature male that was collected in Kispiox Valley, Septem- 
ber 7 (no. 42233), was the only red-winged blackbird seen ; its capture 
constitutes an extreme northwestern point of record for the species. 
This bird has a remarkably heavy bill. In depth of bill at base (14 
millimeters) it reaches the maximum of this measurement as given 
by Oberholser (1907, p. 335) in his description of the subspecies 
arctolegus. 



1924] Swarth: Birds and Mammals of the Skeena Biver Region 349 


Euphagus carolinus (Muller). Rusty Blackbird 

Fairly common in the lowlands about Hazelton and in Kispiox 
Valley, but so quiet and secretive during the nesting season as easily 
to be overlooked. A female shot June 4 had laid part of its set. On 
July 5 a flock of old and young together first appeared. An adult 
female shot August 20 had nearly finished the annual molt; an 
immature male taken September 9 had finished the post*juvenal molt. 
The species was present in abundance at the end of my stay, Septem- 
ber 26. By the middle of September the birds had gathered into 
flocks of from twenty to fifty individuals. Thirteen specimens col- 
lected (nos. 42234—42246). 

Hesperiphona vespertina brooksi Grinnell. 

British Columbia Evening Grosbeak 

Small flocks seen near Hazelton during the last week in May and 
the first week in June. No evidence of breeding was found. Three 
specimens collected, two adult malas and one adult female (nos. 
42247-42249). This, I believe, is the northernmost record for the 
species in British Columbia. (For characterization of the subspecies 
H, V. hroohsi, see Grinnell, 1917, p. 20.) 

Carpodacus purpureus purpureus (Gmelin). Eastern Purple Finch 

Not found above the floor of the valley. Single birds and small 
flocks seen about Hazelton the latter part of May and in June; a 
female shot June 4 was incubating eggs. In Kispiox Valley, the latter 
part of August, purple finches were seen occasionally, the last on 
August 29. Seven specimens collected, four red males, one male in 
the streaked plumage, and two females. These are all typically of the 
subspecies purpureus. 

Loxia leucoptera Gmelin. White-winged Crossbill 

Small flocks (eight to twelve birds each) seen at Hazelton, June 14, 
in Kispiox Valley, July 8, and again near Hazelton the latter part of 
September. On Nine-mile Mountain (July 21 to August 14), white- 
winged crossbills were present in small numbers in the hemlock forest 
immediately below timber line, that is, four or five individuals might 
be seen during a forenoon. This was evidently the nesting ground, 
as single males were spaced at intervals through the woods, and were 
in full song. Four specimens collected, three adult females and one 
adult male (nos. 42257-42260)., 
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Leucosticte tephrocotis littoralis Baird. Hepburn Rosy Finch 

Seen only on Nine-mile Mountain. Not abundant, or at any rate 
not seen frequently. An occasional small flock or a single bird might 
whirl overhead now and then, or the elusive call note might be heard 
faintly in a gust of wind, such as often prevailed about the crags and 
snow banks where the rosy finches dwelt, but the birds were seldom 
found feeding quietly. On July 26 three adults and three young 
(nos. 42261-42266) were collected from a flock of several times that 
number. The juveniles were as large as their parents, and with wing 
and tail feathers grown to their full length, but they were still being 
fed by the old birds. 

Spinus pinus pinus (Wilson). Pine Siskin 

The most abundant species of bird in the Hazelton region, both in 
the lowlands and on the mountains, even above timber line. Present 
when we arrived, May 25, and at our departure, September 26. On 
July 19 an old bird was seen feeding a full-grown young one Siskins 
were in flocks throughout the summer: there must have been many 
of the birds that were not breeding. Toward the end of summer the 
flocks increased in size. On Nine-mile Mountain, at the end of July, 
twenty-five to thirtj^ was an average sized gathering; the middle of 
August, forty or fifty would be seen together; and by September 1 
flocks numbering a hundred or more were of frequent occurrence. 
Two adults collected fnos. 42267-42268). 

Calcarius lapponicus alascensis Ridgway. Alaska Longspur 

A fairly common fall migrant. Arrived in Kispiox Valley, Sep- 
tember 1, and from then on, during September, small flocks were seen 
almost daily. Two specimens collected, immature males (nos. 42269- 
42270). 

Calcarius pictus (Swainson). Smith Longspur 

An immature male (no. 42271 collected in Kispiox Valley, August 
25.. This was undoubtedly a migrating straggler to this point. 
Whether the species breeds east of the Rocky Mountains in northern 
British Columbia is not known, but it may very well do so. The one 
previous record for the province is of a single bird taken at the summit 
of ‘‘Boundary Pass’’ (the extreme southeastern comer of British 
Columbia), May 15, 1858 (Blakiston, 1862, p. 6; 1863, p. 72). 
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Calcarius ornatns (J. K. Townsend) . Chestnut-collared Longspur 

An adult female (no. 42272) in worn summer plumage collected in 
Kispiox Valley, July 8. I do not believe that this bird was breeding 
at the point where it was taken ; it was most likely a wanderer that 
had strayefl far from the breeding grounds. This is an even more 
extraordinary oc(*urrenee than the capture of the Smith longspur six 
weeks later at the same place. The latter species is known to breed 
to the northeast of this region, and a slight deflection to the westward 
by a south-bound migrant would accouni for the stray we collected. 
The chestnut-col larerl longspur, however, is not known to breed nearlj’ 
so far north as this in the interior; presumably it required a long 
flight to the northwest to bring this bird to the place where it was 
found. I believe that this is the first recorded occurrence of the species 
in British Columbia. 


Passerculus sandwichensis alaiidinus Hona])artc. 

Western Savannah Sparrow 

There were a few Savannah sparrows migrating through Ilazelton 
during the last Aveek in May. In Kispiox Valley a little later small 
numbers were breeding in hay fields and pastures. In the open 
country at the summit of Nine-mile Mountain (^5000 to 5500 feet 
altitude) the species AA^as brecfling in fair abundance. In Kispiox 
Valley again, the third week in August, there Avas an influx of 
migrating Savannah sparrows; they came in swarms, reaching the 
maximum of abundance about the middle of September. Some were 
seen up to the day I left, September 26. 

Nineteen specimens collected (nos. 42273-42290, 42410) : at Hazel- 
ton, May 30, tAvo, adult male and female ; Kispiox Valley, adult female, 
July 9; juvenal male, July 12; two adult females, four immature 
females, three immature males, August 24 to September 10 ; Nine-mile 
Mountain, July 23 to 29, three adult males, three adult females. The 
Nine-mile Mountain specimens are alnndinus; they are exactly like 
Savannah sparroAvs from more northern points in the interior oi 
British Columbia and Alaska. The status of the Savannah sparrow 
breeding in the loAAdands of the region cannot be settled at this time. 
The one adult collected that was actually breeding (no. 42275, female, 
Kispiox Valley, July 9), is of small sire and Avith short, stubby bill. 
The two shot at Hazelton on May 30 were not breeding ; they may or 
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may not have been about to nest nearby. They, too, are of rather 
small size and with short bill, as compared with typical alavdmus. 
The juvenal from Kispiox Valley, compared with young of alaudinus 
from Kotzebue Soitnd, is slightly darker colored and with noticeably 
more stubby bill. Savannah sparrows taken in Kispiox Valley during 
late August and early September are alaudinus, presumably migrants 
from the northward. 

To summarize; The Savannah sparrow breeding on the mountain 
tops of this region is Passereulus sandwichensis alaudinus. The 
Savannah sparrow breeding in the lowlands appears to be another 
race. Presumably it would be Passereulus sandwichensis brooksi 
(Bishop, 1915, p. 187), described from the lowlands of southern 
British Columbia. There is no series of brooksi available for com- 
parison. For the present the entire series from the Hazelton region 
may be left under the name alaudinus. None of the lot bears any close 
resemblance to Passereulus sandwichensis savanna of the coast of 
southeastern Alaska, a short distance to the westward. 

Zonotrichia lenoophrys gambeli (Nuttall). Oambel Sparrow 

A fairly common summer visitant, restricted to the lowlands. 
When we reached Hazelton, May 26, Gambel sparrows were evidently 
nesting. Singing males were established in many of the gardens in 
the town; elsewhere scattered pairs were encountered at rather wide 
intervals in sparse timber. In Kispiox Vall^ a few were seen early 
in July; by the middle of the month they had disappeared. This 
species is remarkably secretive in its nesting. Specimens in the 
juvenal plumage were desired and special search made for them, but, 
although adults were seen in fair abundance, not only were no nests 
discovered but not a single young bird was seen. Then, the second 
week in July, came the apparent disappearance of the species for a 
period of several weeks. On August 24 a bird in first winter plumage 
was shot, the first of a migratory wave, and the next day the bushes 
were full of Gambel sparrows. These were all immatures, with brown 
head stripes; the first adult was seen September 1. When I left, 
September 26, the species was still fairly abundant. 

Six si)ecimens collected (nos. 42291-42296), three adult males, one 
adult female, and two immature males. 



1924] Swarth: Birds and Mammals of the Skeena Ewer Region 353 


Zonotrichia coronata (Pallas). Golden-crowned Sparrow 

Breeding in fair abundance above timber line on Nine-mile Moun- 
tain. When we arrived there (July 22) the young were out of the 
nest and flying about ; the old birds could be seen singing from perches 
above the thickets in which th^ dwelt. Specimens in juvenal plumage 
were among our special desiderata and every effort was made to shoot 
them, but so wary were these young birds that we deemed ourselves 
lucky to get even the three we eventually collected. At the first sign 
of danger a loud chip from the parent sends every youngster within 
hearing scuttling for the nearest tangle of prostrate balsam, but not 
to remain there. A prompt retreat is made to the far side of the bush, 
followed quickly by flight to another thicket perhaps a hundred yards 
away. Pursuit is heralded by warning alarm notes from the parent, 
and the youngster again flees to another refuge. Further pursuit is 
generally useless. In fact, young birds were seen to go five hundred 
yards or more in one flight when followed up. Meanwhile, the old 
bird, perhaps joined by others, remains nearby, giving warning from 
some conspicuous perch, utterly indifferent to approach within a few 
yards. The warning chip of the adult golden-crowned sparrow was 
a familiar note in the balsam thickets along the ridges. It accompanied 
us nearly everywhere in our travels on the summit. 

The extreme wariness of the young golden-crowned sparrow is a 
trait that receives emphasis from the fact that, when the first winter 
plumage is attained a few weeks later, these same young birds are 
peculiarly tame and unsuspicious. Then they will permit of close 
approach, ^vill in fact come themselves to inspect the stranger in the 
woods. 

The first migrating golden-crowned sparrow appeared in the low- 
lands, in Kispiox Valley, on September 1. For a short time thereafter 
they were fairly common. 

Six specimens collected (nos. 42297-42302) : two adult males, two 
juvenal males, and one juvenal female from Nine-mile Mountain ; one 
immature male from Kispiox Valley. The three young (collected 
July 25, 26) are in juvenal plumage throughout. They are heavily 
streaked above and below, save on the center of the abdomen, and are 
generally similar to the same stage in the various races of Zonotrichia 
leucophrys. Compared with juvenal Z, 1. leucophrys, young coronata 
is darker throughout, the .ventral streaking is darker, heavier, and 
more extensive, and the lateral crown stripes are less plainly indicated. 
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Compared with young Z. /. nuttalli (which is darker-colored than 
leucophrys), young coronata is again darker, more reddish dorsally, 
more heavily streaked ventrally, and with less plainly indicated crown 
stripes. Tip of bill and most of upper mandible Is blackish ; base of 
bill and most of lower mandible, yellowish. Feet are whitish; eyes 
dark. 


Zonotrichia albicoUis (Gmelin). White-throated Sparrow 

An adult male (no. 42303), one of a mated pair, was collected in 
Kispiox Valley, June 21. The female was seen repeatedly at the same 
place, a partly cleared pasture with scattered thickets of second 
growth, and remained there up to the time of our departure, July 15. 
When we returned late in August, she had gone. This, I believe, is 
the farthest northwest that this species has been found. 

Spizella monticola ochracea Brewster. Western Tree Sparrow 

One specimen collected (no. 42304), an immature female at Kispiox 
Valley, September 13. This was evidently a forerunner of the fall 
migration ; the species was not breeding in this general region. 

Spizella passerina passerina (Bechstein). Eastern Chipping Sparrow 

Fairly common in the lowlands about Hazelton when we arrived, 
May 26, and evidently settled upon the nesting ground. A female 
collected June 8 had laid part of its set; by the middle of July young 
out of the nest were seen. The chipping sparrows apparently leave 
for the south at an early date. By the middle of August their 
numbers had decreased markedly; one in juvenal plumage, collected 
August 22, was the last seen. The species was encountered only in 
the lowlands. 

Eight specimens collected (nos. 42305-42312), two adult males, 
five adult females, one juvenal male. To my eye the chipping sparrow 
of northern British Columbia is much nearer to the eastern passerina 
in appearance and measurements than to typical arizonae, 

’ Junco hyemalis hyemaJiB (Linnaeus). Slate-colored Junco 

Seen, not abundantly, during the fall migration. The first was 
collected August 29 ; no more appeared until September 13. During 
the next two weeks they were encountered almost every day. Ten 
specimens collected (nos. 42316-42325), nine males and one female, all 
immatures in first winter plumage. 
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Junco hyemalis connectens Coues. Cassiar Junco 

There were a few of thip species breeding in Kispiox Valley, 
twenty-three miles north of Hazelton, the extreme southern limit of 
the breeding range. Junco oreganm shufeJdti was the common species, 
present in large numbers, but at least two pairs of connectens were 
observed, and they were evidently nesting. An adult male (no. 24313) 
was taken on June 22, and an adult female (no. 42314) with a juvenile 
(no. 42315) on July 9. 

I expected to find connectens appearing in numbers at the begin- 
ning of the fall migration, but the slate-colored junca« that were 
collected at that time are nearly all like typical hyemalis rather than 
like our Htikine River series of connectens (see Swarth. 1922, p. 243). 
One specimen (no. 42326), an immature male taken in Kispiox Valley, 
September 13, does appear to be connectens. The female of that form 
frequently is so much like female shufeldti in appearance that the two 
are distinguished in life with difficulty, which may be one reason why 
specimens were not taken. 

Junco oreganus shufeldti Coale. Shufeldt Junco 

Abundant nearly everywhere. On May 26, at Hazelton, a nest was 
found with eggs just hatching; on June 6 the first young were seen 
dying about. On July 19 a nest was found, just finished but with 
no eggs as yet, an unusually late date. On Nine-mile Mountain 
i'Jiily 21 to August 13) a great many juncos were seen, mostly spotted 
young, frequenting the open slopes and basins immediately above 
timber line. By the first week in September the molt had been accom- 
plished by most of the juncos and they were then gathered in flocks 
of from ten to twenty birds. They were present, though in diminished 
numbers, when T left, the last week in September. 

Fifty-four specimens collected (nos. 42327-42380) : eight breeding 
adults (seven males and one female), seventeen in juvenal plumage 
or undergoing the post- juvenal molt, three adult males and one adult 
female in winter plumage, and twelve males and thirteen females in 
immature (first winter) plumage. 

This series from the Hazelton region may be taken as representa- 
tive of conditions at the northwestern limit of thO subspecies shufeldti. 
Breeding birds show a tendency toward Junco hyemalis connectens, 
of the country immediately to the northw’ard, exhibited mostly in the 
grayer dorsum. The flocks of birds in fresh fall plumage yielded no 
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specimens showing this sort of variation, but they did contain a 
percentage of individuals with a decided leaning toward Junco 
oreganus oreganus. This might be taken to indicate a slight migratory 
movement inland at the end of the summer from the region to the 
westward. Typical oreganvs inhabits the coastal region less than 
two hundred miles west of Hazelton. Some of the fall specimens 
taken, if collected on the coast, might be considered as oreganus; they 
come within the limits of variation of that subspecies, though not 
exhibiting oreganus characters in their extreme. 

Melospiza melodia morphna Oberholser. Busty Song Sparrow 

In the immediate vicinity of Hazelton there is not much country 
suitable for this species and it occurs as scattered pairs in little swales 
or along small streams. In Kispiox Valley, in the marshes and pas- 
tures, it was abundant. None was seen in the mountains. Song 
sparrows were present, apparently paired and nesting, when we 
arrived at Hazelton, May 26. A young bird being fed by its parents 
was seen as late as August 29. By the third week in September the 
song sparrows were mostly gone ; one was seen on September 23. 

Twenty-one specimens (nos, 42381-42401) collected, as follows: 
six breeding adults, one adult in fresh fall plumage, eight immatures 
in first winter plumage, and six juveniles. (For use of the subspecific 
name morphna for the song sparrow of this region see Swarth, 1923, 
p. 214.) 

Melospiza lincolni lincolni (Audubon). Lincoln Sparrow 

Exceedingly numerous in the lowlands ; next to the siskin probably 
the most abundant species of bird. There *were some even at the 
summit of Nine-mile Mountain ; young in juvenal plumage were seen 
there during the fourth week in July. 

At Hazelton, male birds singing in the gardens were noted May 30 ; 
a young bird just out of the nest was collected June 23; young in 
completely acquired first winter plumage were taken during the third 
week in August ; an adult nearly through the annual molt, August 26. 
During the latter part of August, in Kispiox Valley, the species was 
peculiarly abundant# Fifteen or twenty might be routed out of a 
thicket at once, and some birds might be found at any point where 
one cared to search for them. By the second week in September their 
numbers had decreased markedly ; the last was noted on September 14. 



1924] Swarth: Birds and Mammals of the Skeena River Region 357 


Thirteen specimens collected (nos. 42402-42409, 42411-42415) : 
five breeding adults, one adult and four immatures in fresh fall 
plumage, and three birds in juvenal plumage. 

Passerella iliaca iliaca (Merrem). Eastern Fox Sparrow 

On September 14, two fox sparrows were shot from a flock of five 
or six flushed from a thicket. The two collected proved to be of the 
subspecies Uiaea, and from the glimpses I had of the others they all 
appeared to be the same. The two specimens collected (nos. 42416, 
42417) are females in completely acquired first winter plumage. One 
is typical of the subspecies iliaca in every respect. The second, though 
obviously of this same subspecies, is darker colored than the mode, 
and not so conspicuously streaked on the back. It is more nearly 
uniform reddish above. Near Hazelton, on September 22, a single 
fox sparrow (no. 42418) was collected, an immature male. It is closely 
similar to the second bird just described, perhaps a trifle darker and 
more uniformly reddish. These birds were undoubtedly migrants 
from farther north. 

The only previous record of the eastern fox sparrow in British 
Columbia is of a specimen collected at Sicamous, September 25, 1893 
(Swarth, 1920, p. 118). 

Passerella iliaca altivagans Riley. Alberta Fox Sparrow 

Breeding, not abundantly, at and a little above timber line on 
Nine-mile Mountain. In the same general area as the golden-crowned 
sparrow and in similar surroundings, though not so much in the 
balsam thickets as in tangles of alder and veratrum. Constantly heard 
singing but so shy generally as to avoid observation. The young birds 
(July 22 to August 13) were flying about; mostly they were in 
process of change from juvenal to first winter plumage. In Kispiox 
Valley the first migrating fox sparrow of this subspecies appeared on 
August 29, and a few more were seen at intervals up to September 7. 

Fourteen specimens collected (nos. 42419-42432) : on Nine-mile 
Mountain, two adults (male and female), six in juvenal plumage and 
in the post- juvenal molt; in Kispiox Valley, three males and three 
females, all in first winter plumage. These birds, though properly 
referred to altivagans (see Riley, 1911, p. 234), are not typical of that 
subspecies. In more uniform coloration above and in darker streaking 
below they show an unmistakable trend toward the darker coastal 
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races whose habitat they approach so nearly. There is hardly a trace 
in any specimen of the obscure dorsal streaking seen in altivagans 
from more southern and eastern stations. The Kispiox Valley 
migrants are even more questionably referred to altivagans than the 
Nine-mile Mountain specimens. Our collecting station in that valley 
was northwest of Nine-mile Mountain. Migrating fox sparro\?^s col- 
lected there must have traveled from somewhere still farther north, 
possibly from some region even nearer the coast. These migrating 
birds in appearance are not unlike somr» specimens of sinuosa. They 
differ in shape of bill and in darker, less reddish, coloration, especially 
dorsally. T believe that they are unquestionably intergrades between 
altivagans and the nearby coastal subspecies, fuliginosn. When such 
birds are taken far to the southward, in the winter habitat, it is 
admittedly difficult to recognize their true relationships (though similar 
specimens passing through my hands liave been hesitatingly labeled 
altivagans), but in this case the place of capture affords a valuable 
clew. No undoubted specimens of sinvbsa have been found migrating 
anywhere in the interior of Alaska or British Columbia. 

Piranga ludoviciana (Wilson). Western Tanager 

Rather uncommon summer visitant in the lowlands. First noted 
near Hazelton on June 3, when two were seen ond others heard calling. 
Not more than ten or twelve, ail told, seen during the summer, the 
latest on August 30. Four specimens collected (nos, 42433-42 13G), 
an adult male, and three immature males. 

Hirundo er3rthrogaster Boddaert. Barn Swallow 

A few pairs were nesting in buildings in Hazelton. Elsewhere, an 
occasional bird passing overhead was all that was seen. First noted 
on June 1. On July 20 small flocks were observed flying southward, 
apparently migrfi.ting. 

Iridoprocne bicolor (Vieillot). Tree Swallow 

Abundant in the lowlands, and already nesting when we reachefl 
Hazelton. May 26. Seen entering crevices in buildings in the town, 
and old woodpecker holes in trees elsewhere. Apparently migrates 
south at an early date for none was seen after our descent from thtj 
mountains, August 14. Qne specimen collected, an adult male (no. 
42437). 
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Tachycineta thalassina lepida Mearus. Northern Violet-green Swallow 

The most abundant species of swallow. Like the tree swallow it 
was nesting when we arrived, the end of May, and, similarly, occupy- 
ing sites in buildings in town and on the farms. Seen only in the low- 
lands. The latter part of August the species disappeared, and T 
supposed had already gone south, but on September 24 and 26 large 
flocks appeared circling about over Hazelton. 

Stelgidopteryx serripennis (Audubon). Rough-winged Swallow 

Breeds in small numbers about Hazelton and in Kispiox Valley, 
twenty-three miles to the northward. Present when wc arrived, the 
end of May. Seen only in the lowlands, and not met with after our 
return from the mountains, the middle of August. 

Bombycilla garrula pallidiceps Reiehenow. Bohemian Waxwing 

First seen in Kispiox Valley, July 5. Five birds appeared, and 
three were collected. They seemed to be birds that had finished nest- 
ing. Next encountered August 22, a flock of twenty or more at the 
same place. During the remainder of our stay flocks numbering from 
ten to twenty were seen occasionally, generally flying overhead, in 
Kispiox Valley and about Hazelton, Five specimens (nos. 42438- 
42442) were collected, all adults. One bird shot August 22 is just 
beginning the annual molt; another, taken August 27, is in the midst 
of it. Both these molting birds have new tail feathers (some of them 
less than half -grown) and in one specimen the yellow -marked wing 
feathers also are new. It is a curious fact that these yellow markings, 
especially those on the tail, are not so brilliant in these adult birds as 
they are in certain nestlings at hand. (For description of these young 
birds see Swarth, 1922, p. 279.) In the juveniles the tail band is 
decidedly orange, a color not seen in any other specimen examined, 
summer or winter. Winter flocks must be composed largelj^ of young 
of the previous season, and the absence of any birds with orange 
colored tail band probabl}^ means that this color fades appreciably 
soon after the feathers get their growth. It seems strange, though, 
that similar changes cannot be traced in the rectrices of the adult. 

There is a slight difference in the sexes of the Bohemian waxwing 
described by Tischler (1918, p. 85) that had apparently escaped the 
notice of earlier observers. In his opinion the only passably sure mark 
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of '^fference lies in the coloration of the throat. In the males the 
black is darker, more extended and sharply separated from the rest 
of the underparts. In the females the throat patch is smaller, duller, 
and not so sharply delimited, fading more gradually into the gray of 
the underparts. The present writer has tested this character on two 
occasions, series of Bohemian waxwings being laid out with the labels 
hidden from view, and the sexes then separated by the above criterion. 
In each case the division was made without a mistake. 

(For use of the name pallidieeps see Reichenow, 1908; p. 191.) 

Bombycilla cedrorum Vieillot. Cedar Waxwing 

On June 17 a small flock was seen near Hazelton. Others were 
noted in Kispiox Valley a few days later; by the last week in June 
these flocks were breaking up into pairs. When we returned, the 
middle of August, nesting was finished and young and old were 
gathered in flocks once more. During the last two weeks in September 
cedar waxwings were seen daily about Hazelton. 

Seven specimens collected, five adults and two juveniles (nos. 
42443-42449). An old bird shot August 22 is just beginning the 
annual molt; another collected September 5 has finished it. One 
young bird still in juvenal plumage throughout was collected Sep- 
tember 5. One of the two juveniles has small but distinct red tips 
to four secondaries on each wing, whereas in four of the five adults 
these markings are utterly lacking. ' 

Vireosylva olivacea (Linnaeus). Red-eyed Vireo 

Fairly common in poplar woods near Hazelton. On the evening 
of June 7 the first arrival was heard singing ; the next day a number 
were encountered. Hazelton is apparently the northern extreme 
reached by the red-eyed vireo, none being seen in Kispiox Valley, a 
few miles farther north. Five specimens collected, four adult males 
and one adult female (nos. 42450-42454). 

Vireosylva gilva swainsoni (Baird). Western Warbling Vireo 

Fairly common in the lowlands. Present when we reached Hazel- 
ton (May 26), and beginning breeding activities. On June 3 a warb- 
ling vireo was seen at work at a nest. The species remained in fair 
abundance through August, leaving rather abruptly at the end of that 
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month. Last seen September 3. Eight specimens collected, five adult 
males, and two males and one female in first winter plumage (nos. 
42455-42462). 

Vermivora celata celata (Say). Orange-crowned Warbler 

An orange-croAvned warbler in ju venal plumage (no. 42463), col- 
lected on the summit of Nine-mile Mountain, July 31, is either of the 
subspecies celata or orestera. The young of these subspecies are 
difficult to distinguish, but as no undoubted examples of orestera were 
taken I am ascribing this individual to the race celata^ of which other 
specimens were collected. Celata may well have been breeding on 
Nine-mile Mountain, but the presence of this young bird cannot be 
taken as proof, for a juvenile hitescens also was collected during the 
same week. It is most unlikely that both subspecies were breeding 
there, but which (if either) was nesting, and which the migrant, was 
not ascertained. 

Migrating celata first appeared in Kispiox Valley on August 26, 
and until September 14 was of daily occurrence. Eight specimens 
collected (nos. 42464-42471), three males and five females, all 
immatures in first winter plumage. 

Vermivora celata lutescens (Ridgway). Lutescent Warbler 

A young lutescent warbler (commented upon above), in ju venal 
plumage throughout (no. 42^2), was collected at the summit of Nine- 
mile Mountain, July 24, an immature female in first winter plumage 
(no. 42473), in Kispiox Valley, August 28. These are all that were 
seen of this subspecies, and presumably they were migrants from the 
coast. It is possible, however, that lutescens occasionally breeds this 
far inland, at high altitudes. A bright colored warbler of this species 
(subspecies uncertain) was seen near Hazelton on May 27, among the 
last of the spring migrants to pass through. 

Vermivora peregrina (Wilson). Tennessee Warbler 

A rare summer visitant. A male bird was seen singing near 
Hazelton on June 2, and another observed in a garden in the town on 
July 19, On June 22, in Kispiox Valley, a male (no. 42474) was 
collected, and his mate seen. On July 10, at the same place, a pair of 
Tennessee warblers was discovered making a great fuss over some 
young hidden in a thicket nearby. These were the total of records for 
the summer. 
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Dendroica aestiva rubiginosa (Pallas). Alaska Yellow Warbler 

Yellow warblers were extremely scarce, in notable contrast to the 
abundance in which I found them on the upper Stikine River, two 
hundred miles to the northward (see Swarth, 1922, p. 287). Further- 
more, the yellow warbler of. the upper Stikine is the eastern sub- 
species, B, aestiva aestiva, that of the upper Skeena is the coastal’ sub- 
species, Z>. aestiva rubiginosa. The scarcity of this bird in the migra- 
tions as well as in midsummer shows that the travels of aestiva to and 
from its more northern breeding ground follow a northwest-southeast 
line that lies to the eastward of Hazelton. 

The first yellow warbler was seen near Hazelton on June 6 ; from 
then on a few were encountered from time to time through the summer. 
On June 23, in Kispiox Valley, a nast was found containing five eggs. 
On Nine-mile Mountain, the first week in August, several yellow 
warblers were seen, presumably migrants; during the latter part of 
the month a very few were observed migrating in Kispiox Valley, the 
last on August 22. 

Five specimens (nos. 42475-42479) collected. Three breeding birds 
(one male and two females) are unequivocally rubiginosa. Two adult 
females just finishing the annual molt, taken August 19 and 22, 
respectively, are not so certainly of that subspecies. They may be 
migrating individuals of aestiva from farther north, but their molting 
condition and the lack of comparable specimens in the several sub- 
species precludes a decision. 

Dendroica coronata hooveri McGregor. Alaska Myrtle Warbler 

Myrtle warblers had already passed through on their northward 
journey when we reached Hazelton, May 26. In the fall they appeared 
in numbers, abruptly ; on September 10 the first one arrived, on the 
11th they were abundant. They were still present when I left, Sep- 
tember 26. Two specimens collected, immatures in first winter 
plumage (nos, 42480-42481). 

Dendroica auduboni auduboni (J. K. Townsend). Aububon Warbler 

Fairly common in the lowlands through thq summer, both at 
Hazelton and in Kispiox Valley to the northward; not seen at high 
altitudes. Present when we arrived, May 26, and apparently then in 
pairs. During the first week in September the Audubon warblers 
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began to disappear. The last to be positively identified as such was 
seen on September 9, but Alaska myrtle warblers arrived from the 
north in numbers a day or two later and the two species are sufficiently 
alike so that a foAV Audubon warblers might have lingered somewhat 
later and been overlooked. 

Thirteen specimens collected (nos. 42482-42494) : nine summer 
adults (six males, three females^ three males in first winter plumage, 
and one male in juvena! plumage. These birds were taken at the 
northernmost points at which the Audubon warbler has been found. 
Two hundred miles farther north, in the Telegraph Creek region, it is 
replaced by the Alaska myrtle warbler, there near its southern limit 
isee S^^arth, 1922. p. 289). (Comparing the two series, auduboni from 
the upper Skeena Valley and hooveri from the upper Stikine Valley, 
there cannot be seen the least approach of one to the other. Specimens 
of andvhoni from its northern limit are exactly like others from Cali- 
fornia ; specimens of hooveri from its southern limit show no departure 
from the characters of specimens from northern Alaska. The tvo 
species, though closely related, evidently preserve their distinctness 
wher(‘ their ranges most closely adjoin. It would be interesting to 
ascertain if there is any place between Hazelton and Telegraph Creek 
where both species breed. A hybrid between the two has been 
described (Taylor, 1911). 


Dendroica magnolia (Wilson). Magnolia Warbler 

Fairly common summer visitant to the lowlands about Hazelton, 
where it arrived June 3. In Kispiox Valley, June 21 to July 15, it 
was decidedly rare, not more than five or six birds being seen in that 
period of time. At the same place when the migration began, the third 
week in August, magnolia warblers became more numerous and they 
were seen daily up to the first week in September. Last noted on 
September^. Six specimens collected (nos. 42495-42500), two adult 
males, one adult female, two immature males, one immature female. 

Dendroica striata (J, R, Forster). Black-poll Warbler 

Two immature males (nos. 42501-42502), migrants, were collected 
in Kispiox Valley on August 18 and September 1, respectively. No 
others were seen. 
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Dendroica townsendi (J. K. Townsend). Townsend Warbler 

This species may have been breeding in the Hudsonian Zone on 
Nine-mile Mountain. Two were seen there, one observed in hemlock 
woods just below timber line on July 30, and one collected on August 
5. The latter is still largely in juvenal plumage. Townsend warblers 
appeared in Kispioz Valley the latter part of Aiigust, migrating. 
First seen August 27, and thereafter, in small numbers, until Sep- 
tember 15. Four specimens collected (nos. 42503-42506), one young 
bird from Nine-mile Mountain and three immature females from 
Kispioz Valley. 

Seiums noveboracensis notabilis Ridgway. Qrinnell Water-thrush 

Breeding in fair abundance along marshy streams in Kispiox 
VaUey. A young female mostly in juvmial plumage was collected 
July 14 ; a young male but slightly more advanced in the post- juvenal 
molt was taken August 27. Seven specimens in all collected (nos. 
42507-42513), the two juveniles mentioned, two adults (male and 
female), and three in first winter plumage (two males, one female). 

Oporomis tolmiei (J. K. Townsend). 'MacGillivray Warbler 

Abundant summer visitant to the lowlands ; one of the commonest 
birds of the region. First seen on June 6 though possibly present at 
an earlier date. A nest with four eggs (no. 1856) was found in 
Kispioz Valley on Jime 22. Remained in considerable numbers until 
September; last seen September 14. Three specimens collected (nos. 
42514r-42516), adult male, adult female, and one bird in first winter 
plumage. 

Geothlypis tfichas ocddentalis Brewster. Western Tellowthroat 

li 

Breeding in fair abundance in Kispioz Valley, but secretive in 
habit and easily overlooked. Last seen September 12. Eleven speci- 
mens collected (nos. 42517-42527), two adults (male and female), 
four males and four females in first winter plumage, and one male in 
juvenal plumage. 
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WUsonia pusilla pileolata (Pallas). Pileolated Warbler 

On May 26 and 27 (onr first days at HazdLton), pileolated warblers 
were migrating abundantly through that region. They then abruptly 
disappeared, one shot on May 30 being the only other one seen in the 
spring, and were not found breeding anywhere in the lowlands. An 
adult male shot near the summit of Nine-mile Mountain, July 30, was 
just beginning the annual molt. It was one of two birds seen together, 
perhaps a mated pair nesting there. An immature male taken at the 
same place August 11 was in first winter plumage throughout, and 
may have been a migrant. The three were the only birds of this 
species seen upon the mountain. 

The first migrant appeared in Kispiox Valley on August 19. 
Pileolated warblers were then fairlj" common until the first week in 
September; the last was seen September 11. Six specimens in all 
collected (nos. 42528-42533) : two adult (summer) males, one adult 
male in fresh fall plumage, and three immature males. 

Setophaga ruticilla (Linnaeus). American Redstart 

Abundant in the lowlands. Present when we reached Hazelton, 
May 26, and in increasing numbers during the next few days. Several 
nests were found in Kispiox Valley late in June and early in July, 
all very similar in structure and location. The usual site was an 
upright fork of willow or alder, from eight to fifteen feet from the 
ground. The supporting branches were generally so large as nearly 
to conceal the tiny nest, or else to make it appear as part of the fork. 
Nests were in exposed situations more often than in thick shrubbery, 
sometimes in dead branches, but nevertheless, because of this peculiar- 
ity of construction, they were not easy to see. One nest collected (no. 
1857, Kispiox Valley, June 27) contained four eggs; others examined 
held either two eggs or two young birds. 

Redstarts remained in fair abundance until the end of August ; the 
last was seen September 8. Unlike some species, of w^hich the adults 
leave ahead of the young, sometimes before the molt, the adult red- 
starts seemed to linger quite as late as the juveniles. The adult males, 
of course, are readily distinguishable, contrary to the rule covering 
most small birds in the fall, and the number that were seen justifies 
the statement. An adult female was collected August 29, an adult 
male September 7. Thirteen specimens in all taken (nos. 42534- 
42546). 
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Anthus rubescens (Tunstall). Pipit 

A large flock that was seen near Hazelton on May 26 was the last 
migrating band to pass through. The species was next encountered 
on the summit of Nine-mile Mountain, where it was breeding in small 
numbers. A special effort was made there to get birds in the juvenal 
plumage, but the young were extremely wary, in striking contrast to 
the tameness of their parents, and only one was collected. Pipits 
reappeared in the lowlands, in Kispiox Valley, on September 2, and 
were seen in fair abundance there and at Hazelton until September 20. 

In Kispiox Valley, September 4. two pipits were collected, the two 
together and not otherwise accompanied. One was still mostly in 
juvenal plumage. The other, in fully acquired winter plumage, I 
assumed to be an attending parent, but on dissection it proved to be 
an immature bird. The occurrence is of interest, first, as indicating 
that a young bird still in juvenal plumage can start to migrate and 
travel a considerable distance, for the juvenal mentioned must have 
come a long way from where it was hatched, if only from the nearest 
mountain top ; and secondly, as demonstrating the early age at which 
a young bird can care for itself, independent of its parents. 

Pipits in late March and early April undergo an extensive molt 
whereby the breeding plumage is acquired. In this plumage the upper 
parts are grayish, compared with the brown winter plumage, and the 
lower parts cinnamon buff. The female, as compared with the male, 
is less gray (more browmish), above, and more heavily spotted below. 
The cinnamon is evanescent, and by the end of July has almost all 
faded away. Then, by the fall molt, in late August and early Sep- 
tember, the winter plumage is acquired, differing from the breeding 
garb in being brown above and more heavily streaked below, but, in 
both old and young, distinctly cinnamon tinged ventrally. Again the 
cinnamon fades out and by the end of November the birds are dull 
brown above, and whitish, streaked wdth dusky below, as we usually 
see them in their winter home. 

Thirteen specimens collected (nos. 42547-42559). 

Dumetella carolinensis (Linnaeus). Catbird 

On June 10 a catbird was shot within a stone's throw of the rail- 
road station at Hazelton. This bird (no. 42560) was an adult male 
and in breeding condition, but his mate was not seen, nor was any 
other of the species encountered during the summer. This, I believe, 
is a material extension northwestward of the range of this species. 
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Troglodytes aedon parkmani Audubon. Western House Wren 

An adult male (no. 42561) was collected in Kispiox Valley on 
July 2, the only one seen during the summer. It had the appearance 
of a breeding bird. This is considerably farther north than the species 
has heretofore been found in British Columbia. 

Nannus hiemalis pacificus (Baird). Western Winter Wren 

Breeding in dense spruce woods on the higher slopes of Nine-mile 
Mountain. Young out of the nest were seen July 30, and the same 
day an adult was encountered that was carrying feathers as though 
engaged in nest building. Winter wrens appeared in the lowlands at 
the end of the summer. First noted in Kispiox Valley on September 
10 ; others were seen at intervals during the rest of the month. Three 
specimens collected (nos. 42562-42564), an adult and two juveniles 
from Nine-mile Mountain. 

Certhia familiaris occidentaHs Ridgway. Tawny Creeper 

One in juvenal plumage taken on Nine-mile Mountain, July 29; 
on August 28 a creeper was seen in Kispiox Valley. These are all 
that were noted during the summer. The specimen collected (no. 
42565) is nearest C, /. occidentaHs in appearance, though not so 
reddish above as extremes of that subspecies. 

Sitta canadensis Linnaeus. Red-breasted Nuthatch 

Breeds in small numbers in the lowlands and more abundantly at 
high altitudes. On Nine-mile Mountain some were seen daily in the 
hemlock forest just below timber line. A nest was found in Kispiox 
Valley, placed in a dead stub at the edge of rather dense poplar woods. 
The stub was perhaps four or five inches in diameter at the base, and 
was broken off about twenty feet from the ground. The nest hole 
was near the top and was about one and one^half inches in diameter. 
On July 12 it contained at least two young birds, nearly ready to fly, 
whose heads could be seen protruding from the opening. They called 
incessantly, uttering the characteristic nasal yang of the species until 
either parent appeared, when this was changed to a hissing and 
squalling, like most other young birds appealing for food. 

In August and September red-breasted nuthatches became fairly 
common in the lowlands, frequently seen in company with chickadees, 
kinglets, or migrating warblers. One specimen collected (no. 42566), 
an adult male taken in Kispiox Valley, July 2. 
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Penthestes atricapilliu septentrionalis (HarriB). 

Long-tailed Chickadee 

Of general distribution in the lowlands though nowhere abundant. 
Not encountered in the mouivtains. One specimen still in the juvenal 
plumage was collected on September 5, but by the last week in August 
both adults and young had for the most part finished the molt. At 
that time the species seemed much more abundant than earlier in the 
year ; a flock of chickadees usually served as a nucleus around which 
were gathered a few individuals of various other species, such as 
kinglets, warblers, and nuthatches. Seven specimens collected (nos. 
42567-^2573). 


Penthestes gambeli abbreviatus Grinnell. 

Short-tailed Mountain Chickadee 

Seen only on Nine-mile Mountain, in spruce and hemlock woods 
just below timber line, at about 4500 feet altitude. Small flocks seen, 
on July 30 and again on August 10. Two specimens collected, an adult 
male (no. 42574) in extremely worn plumage, shot on July 30, and a 
juvenile female (no. 42575), collected on August 10. (For use of the 
name abbreviatus see Grinnell, 1918, p. 510.) 

Penthestes hudsonicus columbianus (Rhoads). Columbian Chickadee 

Pound only near the summit of Nine-mile Mountain. On July 30 
and on August 10 Hudsonian chickadees were seen, each time in com- 
pany with mountain chickadees. Pour specimens collected (nos. 
42576-42579), a male and three females, all in juvenal plumage. Eight 
adults at hand from more southern points in British Columbia 
(Okanagan, Edgewood, Gold Range, Pearson Mountain, and Mabel 
Lake) bear out the color characters ascribed to the subspecies colum- 
bianus (Rhoads, 1893, p. 23; Ridgway, 1904, p. 414) and thus justify 
the use of that name for the British Columbia Hudsonian chickadee. 
There are no young birds at hand from the known habitat of colum- 
bianus, nor any of typical hudsonicus, for comparison with the young 
birds taken on Nine-mile Moiintain. The last mentioned, however, are 
appreciably darker colored than adult hudsonicus and of about the 
same shade as columbianus, so it seems safe to regard them as 
columbianus. 
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Penthestes rufescens nifescens ( J. K. Townsend) 
Chestnut-backed Chickadee 

Apparently occurs this far inland as a rare migrant in late summer. 
On August 24 two were seen in Kispiox Valley and one (no. 42580) 
was collected, a male in juvenal plumage. On September 23 a small 
flock was encountered near Hazelton and one bird (no. 42581) was 
shot, a male in first winter plumage. 

Regulus satrapa olivaceus Baird. Western Golden-crowned Kinglet 

Breeds in small numbers in the lowlands near Hazelton and more 
abundantly in the nearbj^ mountains. In the valley an occasional pair 
found shelter in spruces growing about little muskegs, and some were 
seen in a dense stand of cedar toward the base of Rocher Deboule. On 
Nine-mile Mountain the species was rather more abundant ; by the end 
of July flocks of old and young together appeared near ohr camp. 
In Kispiox Valley, the second week in September, flocks of golden- 
crowned kinglets were frequently encountered. Two specimens col- 
lected, an adult male near Hazelton, June 3 (no. 42582), and a juvenile 
male on Nine-mile Mountain, July 31 (no. 42583). 

Regulus calendula calendula (Linnaeus). Ruby-crowned Kinglet 

In manner of occurrence about the same as the golden-crowned 
kinglet. In the lowlands, an occasional ruby-crown was heard singing 
in spruces about the muskegs ; on Nine-mile Mountain the species was 
a little more abundant, in spruce and hemlock forests immediately 
below timber line. In Kispiox Valley an influx of ruby -crowned 
kinglets began about September 1. They were not numerous, but one 
or two could usually be found in the mixed flecks of chickadees and 
warblers that were then traveling through the woods. Some were seen 
up to the day of ray departure, September 26. 

Ten specimens collected (nos. 42584-42593), two adult males and 
one adult female from Kispiox Valley in June and July, two (male 
and female) in juvenal plumage from Nine* mile Mountain, and one 
adult female and one male and three females in first winter plumage 
from Kispiox Valley in September. These are indistinguishable from 
specimens of the eastern ruby-crowned kinglet from Illinois and 
Connecticut. They are not the paler-colored R. c, cinera^eus of the 
sierras of California. 
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Myadestes townsendi (Audubon). Townsend Solitaire 

Extremely rare, though as one was seen in Kispiox Valley on 
June 24, the species probably breeds in the region. Others seen on 
September 2, September 13 (two birds), and September 17, make up 
the total of observations. One specimen collected (no. 42594), an 
immature male taken in Kispiox Valley on September 2. 

Hylocichla ustulata swainsoni (Tschudi). Olive-backed Thrush 

Common in the lowlands; not seen at high altitudes. The first 
arrival was heard singing on June 1 ; on June 3 olive-backed thrushes 
were everj^here in the woods. In August they became very scarce, 
so much so that none was seen for some weeks and I supposed they 
had already gone south. Then, the last week in August a few re- 
appeared, and, while not abundant, one or two were seen almost daily 
until late in September. The last was noted on September 21. Eleven 
specimens collected (nos. 42595-42605), six adult males, two adult 
females, and three immature males in first winter plumage. 

Hylocichla guttata guttata (Pallas). Alaska Hermit Thrush 

There were a few hermit thrushes on Nine-mile Mountain, breeding 
in the spruce and hemlock forest immediately below timber line. The 
song was heard occasionally and at longer intervals a glimpse was 
caught of one of the birds flitting through the dense shrubbery. Two 
specimens collected (nos. 42606-42607), both adult males, taken on 
July 29 and August 10, respectively. They are essentially like breed- 
ing birds from the upper Stikine River, and, as with the latter series, 
are not to be referred to Hylocichla guttata seqttoiensis, a name that 
has been applied to the hermit thrush of this general region (see 
Swarth, 1922, p. 303). 

Hylocichla guttata pallasi (Cabanis). Eastern Hermit Thrush 

During the second week in September a very few migrating hermit 
thrushes appeared in the woods of Kispiox Valley. Two were shot 
September 10, and others seen up to September 14. The two collected 
(nos. 42606, 42607), both immature males in first winter plumage, are 
obviously not the same as the breeding bird of this region, and appear 
to be best referred to the eastern subspecies, Hylocichla guttata pallasi. 
They are not so bright reddish dorsally as are most eastern specimens, 
but they are distincjtly more reddish than guttata, they are larger than 
guttata, and they have the buffy flanks of pallasi. The subspecies 



1924 J Swarth: Birds and Mammals of the Skeena River Region 371 

pallasi has been reported as breeding at Lac La Hache, British 
Columbia (Rhoads, 1893, p. 58), and as migrating at Quesnelle 
(Brooks, 1903, p. 284). 

Planesticus migratorius migratorius (Linnaeus). Eastern Robin 

Pound everywhere in the lowlands; absent from the dense woods 
of the middle altitudes on the mountains, but reappearing in the open 
country above timber. When we reached Hazelton, May 26, robins 
were already sitting on eggs. The first young out of the nest appeared 
on June 16 ; by July 1 spotted young were about in numbers. During 
the second and third weeks in August there was a notable scarcity of 
robins; by September 1 an influx of migrants had set in, and soon 
they were as numerous as ever. During the third week in September 
the southward exodus was in full swing. Day after day migrating 
flocks of robins trailed overhead, in loosely assembled companies and 
flying at a great height. There were a good many still around though, 
up to the time of my departure, September 26. 

Eighteen specimens collected (nos. 42610-42627) : six breeding 
adults (four males and two females), seven birds in the spotted 
juvenal plumage or in the post-juvenal molt, two adult males in fresh 
winter plumage, and one male and two females in first winter plumage. 

I have ascribed this series to the subspecies migratorius, the form 
to which on the whole it bears closest resemblance, but there is con- 
siderable individual variation, with obvious intergradation toward the 
coastal subspecies caurinus. It might be that further collecting would 
show such intergradation to be mostly in breeding birds from this 
region, while September migrants, presumably from more northern 
points, are closer to typical migratorius. However, spotted young 
from the Hazelton region are more nearly like young migratorius than 
like caurinus at the same stage. 

Ixoreus naevius naevius (Gmelin). Varied Thrush 
Ixoreus naevius meruloides (Swainson). Northern Varied Thrush 

One family of varied thrushes was found in a lowland locality, in 
Kispiox Valley. They were in a grove of huge cottonwood trees border- 
ing the Kispiox River, a dark, gloomy place, grown up underneath the 
trees with an impenetrable tangle of deviDs-club, thimble-berry, and 
alder, in appearance just such a jungle as this thrush frequents on the 
coast. Here, on June 22, a brood of young, out of the nest, were being 
attended by their parents. The old male was collected (no. 42628). 
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There were a few varied thrushes breeding on Nine-mile Mountain, 
in the dense woods just below timber line. An adult female (no. 
42629) collected there on July 23 had laid part of its set. 

The two specimens mentioned above, the only breeding birds col- 
lected, belong to the coastal subspecies, naevius. At the end of the 
summer, migrating varied thrushes of another sort appeared. The 
first was seen September 1, a week later they w^ere abundant, and 
there were numbers in the woods about Hazelton (mostly feeding in 
the sumac bushes) when T left. September 26. These migrating varied 
thrushes, judging from three males collected (nos. 42630-42632), were 
of the subspecies /. n. mernloides, 

Sialia cumtcoides (Beehstein). Mountain Bluebird 

A summer visitant to the lowlands, not abundant but of general 
distribution in the more open country Present and in pairs when we 
arrived at Ilazelton, the last week in May. The first young bird out 
of the nest was seen July 4. In August the species disappeared from 
sight, but early in September a fe^v migrating bluebirds appeared 
from time to time, and they continued to be seen until September 22, 
when the last was observed. 

Three specimens collected, all adult males (nos. 42633-42635). 
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CHECK LIST OF THE MAMMALS 

Sorex perBonatus peiBonatus I. GeoflFroy. 

Sorex obsourus obacunis Merriam. 

Mieroeorex eximius (Osgood). 

Myotis longicms longicrus (True). 

Mustela cicognani richardsoni Bonaparte. 
Mustela vison energumenos (Bangs). 
Peromyscus maniculatus borealis Meams. 
Neotoma cinerea saxamans Osgood. 

Synaptomys borealis dalli Merriam. 
Phenacomys intermedius Merriam. 

Evotomys gapperi saturatus Rhoads. 

Microtus drummondi (Audubon and Bachman). 
Microtus mordax mordax (Merriam), 

Ondatra zibethica spatulata (Osgood). 

Zapus saltator Allen. 

Zapus hudsonius hudsonius (Zimmermann). 
Erethizon epixanthum nigrescens Allen. 
Marmota caligata oxytona Hollister. 

Marmota monax petrensis Howell. 

Eutamias amoenus ludibnndus Hollister. 

Lopus americanus columbiensis Rhoads. 
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GENERAL ACCOUNTS OP THE MAMMALS 
Sorex personates personates I. Geoifroy. Masked Shrew 

Six specimens eoUectejcl (nos. 32526, 32528-32530, 32543, 32552), 
three from Hazelton and three from Kispiox Valley. A female taken 
at Hazelton on June 7 contained nine embryos. 

For identification of the three species of shrews collected, I am 
indebted to Dr. Hartley H. T. Jackson of the United States Biological 
Survey. 

Sorex obscurus obscurus Merriam. Dusky Shrew 

Twenty-two specimens from Hazelton (nos. 32527, 32531-32542, 
32544-32551, 32788), six from Kispiox Valley (nos. 32553-32558), 
and eleven from Nine-mile Mountain (nos. 32559-32569). According 
to Jackson there are some specimens from each locality that show’ an 
approach to Sorex setosus Elliot in cranial characters. 

On Nine-mile Mountain shrews were trapped on a steep slope just 
above timber line (4500 to 5000 feet altitude), in dense growths of 
veratrum, lupine, and grass. 

Microsorex eximius (Osgood). Osgood Shrew 

A specimen of Microsorex (no. 32570) that was collected near 
Hazelton on June 8 has been provisionally identified by Jackson as 
M, eximiivs. It measures in millimeters as follow^s : total length, 88 ; 
tail vertebrae, 28 ; hind foot, 10. 

Myotis longicruB longicnus (True). Northwestern Long-legged Bat 

Two specimens collected, one at Hazelton, June 18 (no. 32571), and 
one in Kispiox Valley, July 9 (no. 32572). The Hazelton specimen 
was found, freshly killed, on the ground under a telephone line. At 
that point the wire was strung through timber and not easily seen 
amid the trees, but even so it is noteworthy that this bat should have 
collided with it. The wire had struck the upper part of the breast 
and had cut through to the spine; the animal was all but cut in two. 

The Kispiox Valley specimen was dislodged from a crack in the 
trunk of a dead poplar, felled for firewood. The first few blows of 
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the axe sent it fluttering out, quickly to take refuge in a similar crevice 
in a nearby tree. Small bats were seen occasionally up to August 21, 
but not many and always late at night. 

Mustela cicognani richardsoni Bonaparte. Eicbardson Weasel 

Five specimens taken (nos. 32573-32577), four males and one 
female, all from Kispiox Valley. These exhibit the cranial characters 
of richardsoniy as contrasted with the subspecies aJascensis of the coast 
(see Merriam, 1896, p. 13). Besides skull variation, there are color 
differences distinguishing the forms in the summer pelage. The five 
Kispiox Valley specimens are of a dark, dull brown, close to raw 
umber, the underparts almost pure white. The alascensis series at 
hand (thirteen summer skins from the coast of southeastern Alaska), 
are more reddish, the brightest colored specimens close to auburn, and 
the underparts are often strongly tinged with yellow. 

Weasels are probably fairly abundant in the region, for, besides 
those collected, others were seen at various times. On July 5 one wa< 
encountered in the daytime, carrying a freshly killed Drummond 
meadow mouse. The weasel dropped his prey and escaped in the tall 
grass; the meadow mouse on examination was found to have the marks 
of four tiny canine teeth, two in the base of the skull, above, and two 
in the neck just below the skull. Weasels sometimes took mice from 
our traps, and, acting on this hint, we were able to catch several in 
steel traps baited with mice or birds. 

Mustela vison energumenos (Bangs). British Columbia Mink 

One specimen (no. 32578, adult male) collected in Kispiox Valley, 
September 4. It is a dark-colored animal, similar to others at hand 
from the lower Taku River and Wrangell, Alaska, the upper Stikine 
River, and Seattle. (In this connection see Swarth, 1922, p. 163.) 

Peromyscus maniculatus borealis Mearns. 

Northern White-footed Mouse 

Thirty-seven specimens collected near Hazelton (nos. 32579- 
32615), twelve in Kispiox Valley (nos. 32616-32627), and ten on Nine- 
mile Mountain (nos. 32628-32637). 

The series as a whole is so nearly intermediate between Peromyscus 
maniculatus borealis and P. m. macrorltinus that neither name is 
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satisfactory to use. There are some differences apparent between the 
series from the three different localities. Among the mice taken at 
Hazelton there is a preponderance of small, short-tailed, bright- 
colored specimens (5oreaZw-like) and there are no large, long-tailed 
individuals. From Kispiox Valley and Nine-mile Mountain there are 
certain large, long-tailed, dark-colored specimens (rnacror/iinw5-like), 
and there is none that is as near typical borealis as are some specimens 
in the Hazelton series. The darker colored mice differ from typical 
macrorhinus in their duller shades; they lack the rich brown apparent 
in coastal specimens of macrorhinus. 

Skulls, also, in size and character are variously intermediate 
between borealis and macrorhinus. There is individual variation, 
notably in the series from Nine-mile Mountain, some skulls being 
generally long and slender, especially as regards the rostrum, others 
more short and broad. 

The differences between the series from Hazelton and those from 
Kispiox Valley and Nine-mile Mountain are not obviously correlated 
with geographic position; for Hazelton, with the more borealisASke 
mice, is nearest the habitat of macrorhinus, and in a broad valley that 
leads direct to the coast. 

Individual variation obtains in eat'h series to a notable extent, 
llelative length of tail is a conspicuously variable feature, apparent 
as soon as the animals were handled. Other variations appeared upon 
closer study. It may be suggested that two distinct forms are repre^ 
sented in the series under discussion, but in contravention to this idea 
is the fact that the several distingni.shing characters of either sub- 
species are not always uniformly developed in the same specimen. Size, 
color, length of tail, and character of skull, are the characters used 
in differentiating these races, and some individuals possess certain 
features more nearly like one subspecies, some, that are more nearly 
like the other. 

It will take many specimens representing numerous localities in 
northern and central British Columbia, to demonstrate the distribution 
and relationships of the forms of Peromyscus maniculatus occurring in 
that general region. In the northern interior of the province ijs borealis, 
on the northern coast is macrorhinus, at the southwest is oreas, and 
at the southeast, artemisiae. These subspecies are distinct enough at 
the centers of their respective ranges, but at the edges of their habitats 
there are many difficulties in the way of satisfactory allocation of 
specimens. It will require an immense amount of detailed work to 
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arrive at an understanding of conditions. Osgood (1909, pp. 50, 52, 
59) has commented upon the situation and pointed out some of the 
difficulties. Tf, as he asserts, there are places where two subspecies 
occur together, each in typical form, the problem is even more involved 
than appears from my own material. I did not find this to be the 
case in the critical regions worked on the Skeena River or on the 
Stikine River (see Swarth, 1922, p. 164). 


TABLE 2 

Measurements in Millimeters (Average, Minimum, and Maximum) of 
Adult Peromyscus 




Total 

length 

Tail i 

vertebrae i 

1 

Hmd 

foot 

Peromyscus m. borealis 
(10 spec.) 

Telegraph Creek, B.C. 

170 2 
(158-192) 

75 3 
(65-105) 

20 2 
(19-22) 

Peromyscus m. borealis 
(10 spec.) 

Hazelton, B.C. 

176 5 
(170-186) 

87 3 
(75-95) 

20 6 
(19.5-22) 

Peromyscus m. borealis 
(8 spec.) 

Kispiox Valley, B.C. 

192 8 
(186-210) 

97 0 
(88-106) 

22 0 
(21-24) 

Peromyscus m. borealis 
(10 spec.) 

Nine-mile Mt., B.C. 

190 0 
(168-214) 

99 0 
(79-121) 

22 1 
(21-23) 

Peromyscus m. macror- 
hinus (10 spec.) 

SE. Alaska. 

203 3 
(197-218) 

108 2 
(104-116) 

24 3 
(23-26) 


Neotoma cinerea saxamans Osgood. Northern Bushy -tailed Wood Rat 

Seven specimens collected Tnos. 32699-32705); three adults and 
two juveniles on Nine-mile Mountain; one adult and one juvenile in 
Kispiox Valley. They are indistinguishable from specimens from the 
Stikine River and all are apparently typical of the subspecies 
saxamans. 

The local distribution of the bushy-tailed wood rat in this region 
presents some puzzling features. The animals are abundant in the 

mountains, whore they are preeminently rock dwellers, and it is an 
easy matter to find sign of their presence in such surroundings. The 

generally are covered with forest, with dense nnderbrudi 

beneflth the trees, and there are vaat areas where no rock formation 
of any sort is to be seen. Tn such woods T was never able to find wood 
rat si^. In many places in these poplar-covered lowlands, however, 
ranching has been attempted, ground has been cleared and cabins 
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€^ected, and wherever a cabin is built the wood rats take prompt 
possejssion. Where they come frdm is not evident, their natural 
habitations in the poplar woods not being visible, but they are 
abundant enough to be a decided nuisance. 

Synaptomys borealis dalli Merriam. Dali Lemming Mouse 

One specimen (no. 32641) was trapped in a Phenacomys runway 
at the summit of Nine-mile Mountain (5500 feet altitude), on August 
10. Synaptomys andersoni was described from the interior of British 
Columbia to the northward of this regon (Allen, 1903, p. 554), and 
S. chapmani from the Selkirk Range of southern British Columbia 
(Allen, 1903, p. 555), but there probably is not sufficient material 
extant anywhere to determine the validity of these species. The one 
lemming mouse at hand from Nine-mile Mountain did not seem to me 
sufficiently different from the speeimens of dalli in the collection of 
the Museum of Vertebrate Zoology to justify the use of another name. 
Mr. A. Brazier Howell, to vhom I forwarded the specimen, making 
comparison with more extensive series in the United States National 
Museum, came to the same conclusion. 

Phenacomys intermedins Merriam. Kamloops Phenacomys 

On the summit of Nine-mile Mountain the extensive masses of false 
heather {Cassiope mertensiana) were in places criss-crossed with well 
defined runways much like meadow -mouse paths in appearance. These 
runways occurred at scattered intervals, usually in patches of cassiope 
that were greener than elsewhere, as about the edges of snow banks 
or little lakes, and they favored also places where there w’ere breaks 
in the ground, such as a little earth bank or some protruding rocks. 
They connected tiny holes that ran back into the ground or under 
rocks; here and there round nests were found, eight or ten inches in 
diameter, made of soft grass and moss, and not unlike birds ^ nests in 

appearance. At intervals there were piles of faeces, in extraordinary 
amount. Fresh faeces and green cuttings of grass and cassiope were 
• evidence that live Tunvfosre vjctc m nse, Wt Taaveget 

resiUts. One Phenacomys, one Synaptomys, and one Evotomys was 
the sum total of two weeks’ trapping. The runways I took to be the 
work of Phenacomys, for I had never found similar trails elsewhere 
where I had trapped the other two species that were taken here. 
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The specimen of Phenocomys above mentioned (no. 32639) was an 
adult male, taken August 28 at an altitude of about 5500 feet. Two 
3 " 0 ung males (nos. 32638, 32640) were trapped on July 26 and August 
11, respectively, in growths of lupine and veratrum just at timber line 
(about 4500 feet), near our camp. 

I am indebted to Mr. A, Brazier Howell for the identification of 
these three specimens of Phenocomys. 

Evotomys gapperi saturatus Khoads. 

British Columbia Eed-backed Mouse 

Found in small numbers in poplar woods at Mission Point, near 
Hazelton, where eight specimens (nos. 32642-32649) were trapped 
from June 2 to June 18. Trapping in similar surroundings in Kispiox 
Valley produced no red-backed mice. One specimen (no. 32650) was 
taken at the summit of Nine-mile Mountain, about 5500 feet elevation, 
in a Phenocomys runway. 

I am indebted to Mr. A. Brazier Howell for the identification of 
this series of Evotomys. 

Microtus drummondi (Audubon and Bachman). 

Drummond Meadow Mouse 

Seventeen specimens collected at Hazelton, twelve in Kispiox 
Valley, and one on Nine-mile Mountain (nos. 32651-32681). Appar- 
cntlj" of general distribution in the lowlands, though not abundant at 
any point where we trapped. The .single specimen from Nine-mile 
Mountain was caught in a tangle of grass and veratrum just at timber 
line, about 4500 feet altitude. Tt was the only one of the species that 
was seen at that point. 

Microtus mordaxf mordax (Merriam). Cantankerous Meadow Mouse 

8ix specimens, four adult and two juvenile (nos. 32682-32687) 
trapped at timber line on Nine-mile Mountain. The species was not 
found in the lowlands. The four adults are distinctly dark colored 
as compared with mordax from the upper Stikine River, and while 
the series is too small for satisfactory comparison, it apparently illus- 
trates intergradation between mordax of the interior and macmrus 
of the coast, such as we found in the meadow mice of the lower Stikine 
(see Swarth, 1922, p. 175). 
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Ondatra zibethica spatulata (Osgood). North western Muskrat 

Fairly common in Kispiox Valley, where three adults and eight 
young (nos. 32688-32698) were collected in August and September. 
These specimens are decidedly dark colored, compared with Alaskan 
skins, and are probably intermediate toward osoyoosensis. In external 
measurements also they are similarly intermediate according to the 
figures given by Hollister (1911, pp. 22, 25). 

Zapus saltator Allen. Stikine Jumping Mouse 

Twenty specimens collected near ITazelton, three in Kispiox Valley, 
and one on Nine-mile Mountain (nos. 32706-32728, 32731). All are 
adult. Our latest lowland capture of Zapus was on July 13, and up 
to that time apparently no young were yet bom. No nursing females 
were caught, and only two that were pregnant, one taken on June 14 
containing five small embryos, one on June 16, containing six. The 
one specimen from Nine-mile Mountain (adult female, July 27) was 
caught in a thick groAvth of veratrum just above timber line, at about 
4500 feet altitude. It is small, compared with lowland specimens, but 
does not otherwise depart from the characters of saltator, and this 
small size may indicate nothing more than an extreme of variation in 
the species. 

This series of Zapus saltator from the Skeena Valley, compared 
with a somewhat larger series from the upper Stikine Valley, presents 
no obvious points of difference. In each lot there is considerable 
variation in color, a number of specimens being noticeably grayish, as 
compared with a larger proportion of reddish-colored ones. 

Zapus hudsonius hudsonius (Zimmermann). 

Hudson Bay Jumping Mouse 

Two specimens taken near Hazelton, an adult male on June 15, an 
adult female on June 18 (nos. 32729, 32730). These were caught in 
the same trap line with the more numerous Zapus saltator. They were 
submitted for identification to Mr. Edward A. Preble, of the United 
States Biological Survey, who remarks that he ‘‘cannot separate them 
from typical hudsonius.^ ^ In this connection it is of interest to recall 
the capture by the present writer of a jumping mouse of the Zapus 
hudsonius group (tentatively identified as Z. h. alascensis), on Revil- 
lagigedo Island, Alaska (see Swarth, 1911, p. 135), which island is 
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about eighty miles north of the mouth of the Skeena River. Much 
collecting must be done, and in localities as yet unworked, before an 
understanding can be reached regarding the distribution and relation- 
ships of the species of Zapus occurring in the northwest, but certain 
ideas of Mr. Preble, expressed to me in a letter, seem to point so 
surely toward a solution of the problem, in its general features, that 
I append his comments here. 

I believe Z. aaltator to be related to Z. princeps, a supposition which is borne 
out in a measure by its distribution in northern British Columbia. There it 
supplements in some degree the Bocky Mountain distribution of Z. princeps, 
reaching the coast from the mouth of the Skeena northward. The Z. hudsonius 
group has evidently intruded into British Columbia from the east, being repre- 
sented by the colony named Z. tenellua, and by your Hazclton specimens. Doubtless 
it covers a wide area. Your Bevillagigedo Island (Portage Bay) specimen may 
represent an intrusion from the north, where Z. httdaoniua (or atctacenaia) is 
common. Zapua h, alaacenaia, though recognizable in its typical form, is a rather 
faintly characterized subspecies, and the Portage Bay specimen, like the 
Hazelton ones, is very close to typical hudaonius. 


Erethizon epixanthum nigrescens Allen. Dusky Porcupine 

Porcupines were abundant at timber line on Nine-mile Mountain. 
The lowlands arc doubtless visited frequently during the winter 
months, but in summer the species seems to be rather closely restricted 
to the Hudsonian Zone of the higher mountains. Rock slides, just 
above the limit of upright timber, evidently form the preferred 
habitat. The animals were numerous enough to be a decided nuisance. 
They are nocturnal for the most part, and but few were seen abroad 
in daylight; activities began at dusk, and during the three weeks we 
spent upon the mountain there was not one night when we were not 
disturbed by visiting porcupines. 

Three specimens were preserved: no. 32755, skin and skull; no. 
32757, skin and skull; no. 32756, complete skeleton. All are adult 
males. There was great variation in color among the animals we saw ; 
the two skins preserv^ed were taken as representing extremes of light 
and dark coloration. Number 32757 is very dark, black in general 
effect, and is doubtless the same sort of animal as served as the type 
of Erethizon epixanthum nigrescens Allen. Number 32755, yellowish 
in general appearance, is not to be distinguished in color from four 
California specimens at hand. 

Porcupine skulls are said to exhibit great individual variation (see 
Hollister, 19126, p. 27), but as far as our series goes, there are cranial 
characters which can be used to differentiate the animals of British 
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Columbia and California. In the skulls from British Columbia the 
nasals are short and the zygomata are rather evenly bowed for their 
whole length. The skulls from California have longer nasals, and 
straight, angular zygomata. In the four skulls from California, a 
straight edge (such as a rule) laid alongside the zygomatic arch will 
touch the bone for distances of from 20 to 33 millimeters. In the 
skulls from British Columbia the contact is from 10 to 15 millimeters. 
There is not much individual variation among the specimens in each 
series, the four skulls from California, on the one hand, and the three 
from Nine-mile Mountain on the other. Porcupines from the coast of 
southeastern Alaska have skulls that most nearly approach the British 
Columbia type of structure. One from Telegraph Creek, upper 
Stikine River, is closely similar to the specimens from Nine-mile 
Mountain. 

Marmota caligata ox3rtona Hollister. Robson Hoary Marmot 

Abundant on Nine-mile Mountain, at timber line and higher. 
Occupied burrows were mostly in the rock slides, but not invariably so 
Some were found on sunny slopes that were not especially rocky, one 
or two in dense spruce woods (not far from openings), and a number 
that were hidden in thickets of prostrate balsam above the limit of 
upright timber. Young marmots, a quarter-grown or less were seen 
during the last week in July, Two such youngsters with their parent 
were in view daily at the mouth of a burrow a stone throw from our 
camp. 

Five marmots (nos. 32760-32764 were collected, three adult males 
and two young females. Besides these I exaiained eight or ten Indian 
robes made of about thirty marmot skins each, all from animals killed 
in the general vicinity of Hazelton. Skins from this region are dark 
colored ventrally, compared with average caligata from the coast o? 
Alaska, and, in the five specimens from Nine-mile Mountain, there is 
almost complete elimination of the white mark found between the eyes 
in caligata. Otherwise, marmots from the Hazelton region are not 
markedly different from caligata in coloration. The skulls of the 
specimens from Nine-mile Mountain show the elongation attributed to 
oxytona (Hollister, 1912a, p. 1; Howell, 1915, p. 63), as compared 
with the broader skull of caligata. Thus marmots from the Hazelton 
region appear to be intermediate between caligata and oxytona, much 
like the former in general coloration, like the latter in skull characters. 
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Marmota monax petrensis Howell. British Columbia Woodchuck 

A resident of the lowlands of the Hazelton re^on; possibly 
common but, from its shyness and the nature of its surroundings, 
difficult to see. We collected two specimens in Kispiox Valley, all that 
we encountered, and were told of several others seen nearby. T^ie two 
collected were an adult female (no. 32758), taken August 21, and a 
male of the previous year (no. 32759), on September 8. The year 
following our visit to the region four additional specimens (nos. 
32965-32968, three males and one female), were sent me by an 
acquaintance, Mr. Charles Lindahl, who shot them at the same locality, 
in May, 1922. 

TABLE 3 

Measurements in Millimeters or Skulls of Marmota monax petrensis from 

Kispiox Valley, B. C. 



Condylo- 

basal 

length 

Palatal 

length 

Peat 

palatal 

length 

Len^h 

nasals 

Zygo- 

matic 

breadth 

Breadth 

aoroea 

maa- 

toids 

Least 

inter- 

orbital 

breadth 

Breadth 

of 

rostrum 

Maxil- 

lary 

tooth 

row 

32758 

9 

81.8 

48.5 

30.0 

31 .5 

56.0* 

39 8 

21.0 

16.0 

19.2 

32968 

9 

80.3 

47.8 

29.8 

32 5 

55.0 

39.5 

20.0 

14.8 

20.0 

32759 

cT 

75.8 

45.2 

27.0 

31.2 

53.8 

38.2 

19.0 

14.2 

18.5 

32965 

cf* 

8,5.0 

50.0 

30.5 

34.0 

56.8 

40.5 

21.2 

15.2 

19.0 

32966 

cT 

82.5 

49.0 

29.0 

32.0 

57.0 

40.0 

20.2 

14.0 

19.2 

32967 


78.5 

46.0 

29.0 1 

30 5 

55.0 

40.0 

20.0 

15.0 

21.0 


^Estimated. 


Howell (1915), upon the basis of skulls without skins, ascribes to 
Marmota monax ochracea a range extending south to the Babine Moun- 
tains and Stuart Lake, a little southeast of the place where we were 
collecting. Our specimens, however, are not ochracea; in color at least 
they are widely different from that subspecies. Five of the six are 
almost uniformly black. The one in * normal’ pelage is in markings 
closely similar to a Wisconsin specimen of rufescens at hand, though 
darker colored throughout; it has not the cinnamon-colored tail of 
ochracea. 

The five black skins came all from the same small clearing on the 
Kispiox Eiver, but nevertheless the melanism exhibited by them is 
not to be regarded as peculiar to a limited strain, a single family 
group. We were told by several people that most of the lowland 
woodchucks of this general region were black, and that it was only an 
occasional one that showed the yellow-brown type of coloration. Of 
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the five black skins, the four taken in May are black throughout save 
for a more brownish appearance upon the head. The September skin 
has an infusion of chestnut on neck and shoulders, and scattered white 
hairs elsewhere. 

We had slight opportunity of observing the habits of this wood- 
chuck, but we were told that the preferred habitat was in clearings, 
such as were afforded by abandoned ranches. All our specimens came 
from such places, 

Eutamias amoenus ludibundus Hollister. 

Canadian Mountain Chipmunk 

Occurs in small numbers in the vicinity of Hazelton. Chipmunks 
came to the barns and corrals at Mission Point, where we were camped, 
in fair abundance, attracted by the scattered grain, and they were 
seen also in the burned over areas toward Rocher Deboule, but they 
were absent from the dense woods that cover most of this region. None 
was seen in Kispiox Valley nor on Nine-mile Mountain. 

Five specimens were collected ('nos. 32732-32736). These were 
identified by Mr. A. II. Howell, of the Ignited States Biological Survey. 


Sciurus hudsonicus picatus Swarth. Northw est Coast Red Squirrel 

Twelve red squirrels were collected near llazelton, five in Kispiox 
Valley, and one on Nine-mile Mountain (nos. 32737-32754). The 
squirrel of this region, as exemplified in the series collected, is refer- 
able to the coastal subspecies picatus; in just one specimen (no. 
32742, Hazelton, June 6) is there show^n any intergradation toward 
hudsonicus, of the interior. 

Squirrels collected about llazelton during the last week in May, 
one even as late as June 2, were in winter pelage throughout; one 
taken on June 16 was in complete summer pelage. Squirrels in the 
lowlands had entirely finished the molt by the end of June. One that 
was shot at timber line (4000 feet) on Nine-mile Mountain on August 
2 was about midway through the change. (For the use of the name 
Sciurus hudsonicus picatus see Swarth, 1921, p. 92.) 
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Lepns amerioanns coltunbiexuds Bhoads. 

British Columbia Varying Hare 

Twenty-two specimens collected fnos. 32765-32786) : sixteen sum- 
mer adults (skins with skulls), four juveniles, one skeleton (without 
skin), and one flat winter skin without skull (the gift of an acquaint- 
ance). This series seems with fair certainty to belong to the sub- 
species columhiensis (though collected far north of the known range 
of that form) , judging from the characterization of the northwestern 
hares given by Nelson (lf)09), and from the appearance of a single 
specimen (no. 33412), an adult female, taken at Vernon (the type 
locality of columhiensis) y November 6, 1922. Specimens from the 
Hazelton region are essentially like this topotype of columhiensis, due 
allowance being made for seasonal difference. The Skeena Valley 
hares are small for macfarlani, occurring immediately to the north- 
ward (see table of measurements), and, also, in summer pelage the 
feet are brown. According to Nelson (op, cit,, pp. 49, 50, 86), in 
macfarlani the feet in summer pelage are white, in columhiensis they 
are brown. 

Considerable field work and study is still required to arrive at an 
understanding of the distribution of the species of Lepus in British 
Columbia. Thus, the type locality of Lepus americanus columhiensis 
is Vernon, British Columbia. Nelson records L. a, columhiensis from 
Vernon (1909, p. 104\ and L. hairdi cascadensis from ^Okanagan’ 
{op. cit., p. 114). Vernon and Okanagan are practically the same 
locality, Vernon being the principal town in the Okanagan Valley. 
There is no town of Okanagan, though there is a locality called 
Okanagan Landing some four miles south of Vernon. Thus Nelson 
in his text has L. hairdi cascadensis and L. americanus columhiensis 
occurring at the same place ; in the map of the ranges of these animals 
( op. cit.y p. 85, fig. 8) they are not shown to overlap. If the two forms 
actually do occur together in any one locality it is a matter of some 
importance, as bearing upon their specific distinction (see Nelson^ 
op. cit., pp. 84, 85). 

There is at hand a specimen of Lepus (no. 32789) , an adult female, 
collected by the writer near Okanagan Landing,. October 1, 1921, that 
differs in color and skull from the Hazelton hares and from the 
specimen from Vernon referred to above, and it is apparently Lepus 
hairdi cascadensis. There may be local differences of environment 
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separating the two species in this region, or their ranges may really 
overlap for some distance. More data are required to establish the 
actual conditions. 

We happened to visit the Skeena Vallej'^ in a ‘‘good rabbit year’^ 
and the animals were abundant everywhere in the lowlands. None was 
seen at high altitudes. In the poplar woods the ground was con- 
spicuously crisscrossed with rabbit trails, and these trails were in 
constant use. The rabbits themselves were most often encountered 
about dusk; at that time, too, in a walk through the woods there 
could be heard again and again the resounding thumps of rabbits’ 
feet, as the startled creatures fled unseen. This alarm note, usually 

TABLE 4 

Measurements in Millimeters or Lepus americanua columbiensis from the 
Upper Skeena Valley, B. C. 



Total 

length 

Tail 

vertebrae 

Hind 

foot 

Ear from 
notch 

3277G 


438 

46 

130 

76 

32778 


450 

58 

133 

70 

32779 

d' 

420 

42 

130 

77 

32782 

d 

451 

45 

132 

65 

32777 

9 

466 

55 

138 

75 

32780 

9 

439 

41 

130 

70 

32785 

9 

445 

40 

133 

70 


repeated many times, presumably serves some good purpose, but it 
seemed as though in this region it could act only as a guide for some 
pursuing horned owl that otherwise would have had difiBculty in 
following its prey through the bushes. 

By the middle of June young rabbits were seen in some numbers, 
but we found it impossible to shoot them. They were much more 
active than the adults, and in the tangles of windfall and brush where 
we saw them, usually close underfoot, they could dart under cover 
with amazing speed. The juveniles collected were all trapped. 

Adults taken early in June still retained some of the white winter 
pelage. One collected on June 6 is pure white below, the feet are 
white (with pale cinnamon under-fur), and there are scattered white 
hairs on the rump and sides. The white lingers longest upon the feet, 
traces being seen even upon one or two rabbits that were shot in July. 

Pregnant females taken on June 1, June 12, and July 11, contained, 
respectively, eight, one, and five embryos. 
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By the middle of August rabbits were noticeably less abundant 
than they had been a month earlier. Then, too, we began to find them 
dead in the trails, evidently from some disease. It seemed apparent' 
that they were beginning to suffer from the ravages of the epidemic 
that periodically redxiees the northern rabbits, though from all 
accounts their numbers locally had not yet reached the maximum that 
was to be expected. This was but the second year of increase since 
the last period of scarcity, we were told. 
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EXPLANATION OP PLATES 

PLATE 9 

Kocher D4boul6 Mountain from Hazelton; the Bulkley Biver in the foregioiind. 
Photograph taken September 26, 1921. 
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PLATE 10 

Fig. 1. Woods and clearing in Kispioz Valley. Marmota monax petrensis 
was found in the meadow here shown. Photograph taken September 10, 1921. 

Fig. 2. Bidge at the summit of Nine<mile Mountain, about 5000 feet alti- 
tude. The thickets are of dwarfed white fir and mountain hemlock. Habitat 
of caribou and marmot, of ptarmigan, pipit, and golden-crowned sparrow. 
Photograph taken July 29, 1921. 
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Pig. 



PLATE 11 

Pig. 1. Bock slides at timber lino (about 4500 feet altitude), on Nine-mile 
Mountain. The expedition’s camp was located in the tongue of timber extend- 
ing up the slope in the middle distance. These rocky mountain slides are the 
.^{u’efep'ed habitat of marmot and porcupine, fox sparrows inhabit the thickets, 
and the Fleming grouse is found at the edge of the big timber. Photograph 
taken July 25, 1921. 

Fig. 2. Upper edge of spruce and hemlock forest at about 4500 feet altitude 
on Nine-mile Mountain. In these woods (Hudsonian zone) were found Franklin 
grouse, white-winged crossbill, Hudsonian chickadee, mountain chickadee, and 
hermit thrush. Photograph taken July 30, 1921. 
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INTRODUCTION 

While engaged in geological field work in Patagonia for the 
Gomision de Estudios Hidrologicos, under direction of Bailey Willis, 
Mr. J. R. Pemberton employed leisure hours in studies of the avi- 
fauna of the country traversed, to such good purpose that he obtained 
a collection representative of a majority of the species of the region. 
Press of other affairs prevented the collector from working up this 
rich material himself, so he finally presented the entire collection to 
the Museum of Vertebrate Zoology of the University of California 
with the request that a report be prepared upon it. At the suggestion 
of the Director of that institution, the present writer, engaged at the 
time in identification of a South American collection made personally 
for the Biological Survey, United States Department of Agriculture, 
undertook to work over this 'Pemberton collection, to identify the 
specimens, and to prepare the following account of it. 

Mr. Pemberton informs me that his observations and collections 
of the birds of this region began soon after his arrival in the territory 
of Bio Negro, in June, 1911. Field work along the line of the Perro- 
carril Patagfinicos, a railroad projected to extend from San Antonio 
Oeste, on the coast of Rio Negro, to Lago Nahuel Huapi, in the Andes, 
occupied the time until the close of 1912, and a large number of the 
, specimens were taken during this period. From January to April, 
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1913, vroA was extended south into western Chubut through Mait4n, 
Cholila, and Esguel, while in February and March, 1914, and from 
November, 1914, to the first part of January, 1915, reconnaissance 
was made south through the Andes as far as the headwaters of the 
Bio Coyle and Bio Gallegos in Santa Crux. The collection contains 
349 i^ins, all accompanied by full data as to place and date of capture. 
These are representative of 150 species and subspecies, and in a 
niunber of cases constitute considerable extensions of previously 
known ranges. The records form an important addition to knowledge 
of the avifauna of Patagonia. 

Gazetteer of Localities 

To facilitate the location of the collecting stations, the names of the 
principal points are listed below in alphabetical order, with some indi- 
cation of their geographic position. Some of these places are indicated 
on the accompanying map (fig. A), or may be located there from the 
dath given below. 1 am indebted for much information on the 
geography of Rio Negro and Chubut to a work on northern Patagonia 
by Bailey Willis (1914), certain notes have been taken from Peters’ 
paper (1923, pp, 277-284) on the summer birds of northern Patagonia, 
and Mr, J. R. Pemberton has supplied information regarding points 
not shown On available maps, has indicated places at which his collec- 
tions were made, and has read and corrected the account that follows. 
He has also furnished photographs to illustrate topography of the 
regions covered by biological field work. It is hoped that interested 
readers may orient the various places mentioned without undue 
difficulty. 

Anecon Grande, Arroyo , — The eastern tributary of the Arroyo Cumallo, drain- 
ing the northern slopes of the Oerro Anecon Grande. 

Aneoon Grande, Cerro , — A volcanic peak 20 miles west of Huanuluan, rising 
to an altitude of 2008 lOeters, the highest point east of the Andes in northern 
Patagonia. This mountain stands as the summit of a divide between three 
separate drainage basins. 

Aepero, Cerro , — ^A small volcanic hill southwest of Corral Ohleo. (See fig. 0.) 

BarUoche , — ^A village in western Rio Negro, located on the southern shore 
of Xiake* Nahuel Huapl, at its eastern end. It is near the northern border of 
the forested area of the southern Andes and is the principal settlement of that 
region. (See fig. A.) 

Belgrano, Bio , — A river of southern Patagonia. Spedmens were taken here 
in Lat. 47* StK South, Long. 72® West. 

Buenoe Aires, Lago , — ^A large lake in northwestern Santa Crux. (See fig. J.) 



Hg. A* Map of ooothera South Amoriea, showing priuelpal points fmn 
frhi^ ooileetioiis wore made hy J. B, Pemberton, (^r further details see 
laaatleer of loealities, p. hPd.) 
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Cdbeza de Vaca . — A station on the Ferrocarril Patag6nico8, located on an 
elevated plain about 45 miles west of Valcheta. 

Caracoles . — A stream of the southern Andes that flows to the northeast. The 
collecting locality of this name was at Lat. 47® 2(y South, Long. 71® West. 

CarUaufquerif Lago . — A body of water without outlet, lying 12 miles north 
of the Patagonian railroad between Maquinchao and Huanuluan. The shore 
line varies with droughts and rains; in 1911 the lake was recorded as 20 kilo- 
meters long by 5 kilometers wide. It receives the combined waters of the 
arroyos Guaguel Niyeu and Maquinchao, and is distinctly brackish. To the 



Pig. B. Tableland near Valcheta, Rio Negro, breeding station of pipits and 
various ground-inhabiting flycatchers. A band of guanaeo in the distance. 
(Photograph by J. R. Pemberton.) 



Fig. C. Cerro Aspero, Rio Negro, located north of Anecon Grande, in the 
region of medium relief midway between the Atlantic and the Cordillera. 
(Photograph by J. R. Pemberton.) 
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southwest is another lake, known as Carilaufquen Chico, of fresh water, which 
drains into the larger body of water. 

ChioOf Eio (Territory of Eio Negro). — A tributary of the Bio Chubut in 
western Bio Negro and northwestern Chubut. 

Chico, Bio (Territory of Santa Cruz). — large stream that rises in the Andes 
near Lat. 48° South, and flows across central Santa Cruz to the sea. (See fig. E.) 

CholUa, Bio . — A small tributary of the Bio Fetaleufu in northwestern 
Chubut, flowing south through the settlement of Cholila. The stream is a part 
of the Pacific drainage of this region. (See fig. F.) 



Fig. D. A view of Lago Goyet, with a flock of Upland Geese in the 
water. (Photograph by J. B. Pemberton.) 



Fig. E. Valley of the Bio Chico, in Santa Cruz, midway between the 
Atlantic and the Andes. The man is standing beside a nest of the Darwin Bhea 
(Pterocnemia pennata). (Photograph by J. B. Pemberton.) 



400 


University of California Publications in Zoology [Vol. 24 


Chuhut, Bio, — One of the principal streams of Chubut, that rises in the 
eastern Cordillera in the northwestern part of the territory, near Lat. 41® 30' 
South, flows south to about 42® 21', and then turns southeastward to cross to 
the Atlantic Ocean. (See flg. G.) 

Cisfte, Lago del. — A small lake in the Cholila valley between Lago del Condor 
and Lago Mosquitos. 

Condor, Lago del. — A small isolated lake in northwestern Chubut, 20 miles 
southwest of Maiten and 20 miles northeast of Lago Bivadavia. 

Corcovado, Bio. — A stream of western Chubut, that rises in Lago General 
Paz on the Chilian border, and flows to the east, north, and west, to empty 
eventually into the Pacific Ocean. The Bio Hielo, which in turn receives the 
waters of the Bio Prio, is one of its main tributaries. The Corcovado is located 
near 44® South Latitude and is not shown on the accompanying map. (See 
fig. H.) 

Corral Chico. — A station on the Ferrocarril Patagdnicos, in central Bio Negro, 
nearly 60 miles west of Valcheta. 

Coyle, Bio (also spelled Coile). — A stream that rises in the Cordillera of 
southwestern Santa Cruz and passes into the sea at Coy Inlet. Specimens were 
taken January 8, 191o, on the headwaters, near Lat. 51® 05' South, Long. 71® 45' 
West. 

Crockett, Laguna. — A lake of western Bio Negro, east and north of Estancia 
Pilcaniyeu, within the limits of the ranch of that name. 

Cumallo, Arroyo. — A stream of western Bio Negro that hea<is, in several 
branches, on the north and northwest faces of Cerro Anecon Grande, and flows 
northwest and then north to join the Bio Limay. Specimens were taken from 
the head of the arroyo downstream for a distance of 20 miles to the northwest. 

Epuy^n, Bio. — A stream of extreme northwestern Chubut, west of Mait6n, that 
carries the waters of Lago Epuy6n to Lago Puelo. It is in the Pacific drainage, 
with the continental divide lying between it and the upper Bio Chubut. It 
is not indicated on the map. 

Esguel. — ^A settlement in western Chubut near the head of the Arroyo Esguel, 
an eastern tributary of the Bio Petaleufu. It lies near Lat. 42® 55' South, 
Long. 70® 20' West 

Esguel, Laguna. — A marshy lake or series of lakes 10 miles east of Esguel 
in western Chubut, in Lat. 42® 55' South. 

Fetalaufquen, Lago. — A large lake in northwestern Chubut, about 60 miles 
south of the boundary line of Chubut and Bio Negro. Fetalaufquen lies in a 
continuation of the same valley that holds Lago Menendez, and has rocky 
shores, frequently without fringing beaches. 

Fetaleufu, Bio. — A large stream of northwestern Chubut, the outlet of Lago 
Cholila.* It receives the waters of the Bio Cholila and flows into the Pacific. 
It is shown without name on the accompanying map. Specimens were taken 
in the lower part of the Colonia 16 de Octubre, southwest of Esguel, near Lat. 
43® 10' South, Long. 71® 35' West. 

Fofocahuel. — A small settlement in the Alto Chubut Valley, in northwestern 
Chubut. (See fig, G.) 

Frio, Valle. — A valley of western Chubut, drained by the Bio Frio, the northern 
tributary of the Bio Corcovado, 
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Gallegos, Rio . — A stream that heads in the Cordillera in extreme south' 
western Santa Cruz, and runs east to empty into the Atlantic at Puerto Gallegos. 

General Paz, Lago . — A large lake that extends across the frontier between 
Chubut and Chile, near Lat. 44® South. 

Goyei, Lago (also spelled Coyet). — A small lake in southwestern Chubut, 
located near Lat. 45® 15' South, Long. 71® 15' West, about 20 miles southeast 
of Lago Fontana. (See fig. D.) 


Fig. F. Near the headwaters of the Rio Cholila, Chubut. The trees are 
the Antarctic beech (Notofagns pnmUto). (Photograph by J. R. Pemberton.) 



Fig, G. Fofocahuel, Chubut, in the fertile upper valley of the Rio Chubut, 
showing a typical breeding ground for birds that seek fresh-water ponds and 
marshes. The Pre-Cordillera is shown in the background. (Photograph by J. 
E, Pemberton.) 
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Guaguel Niyeu. — Station on the Ferrocarril Patag6nicos, about 40 miles west 
of Maquinchao near the point where the railroad crosses the Arroyo Guaguel 
Niyeu, a stream that flows east from the region of Cerro Anecon Grande. 

Eielo, Bio. — A tributary of the Bio Corcovado in western Chubut, which 
receives the waters of the Bio Frio. Specimens were taken here January 20, 
1913, at the lower end of the Valle Frio, in Lat. 43® 25' South, Long. 71® 40' 
West. 

Huanulmn. — An estancia located, at an elevation of 3100 feet above the sea, 
near the head of the Arroyo Guaguel Niyeu in western Bio Negro, 60 miles west 
of Maquinchao. 



Fig. H. In the valley of the Bio Corcovado, Chubut. The conspicuous band 
of the Antarctic beech forest may be seen on the higher slopes of the moun- 
tains in the background. (Photograph by J. E. Pemberton.) 


Las BayaSf Arroyo (sometimes called Bio Las Bayas). — One of the head- 
waters of the Bio Chico in western Bio Negro. The Las Bayas rises in the 
eastern foothills of the Andes about 15 miles south of the eastern end of Lake 
Nahuel Huapi, and flows east and southeast for a course of about 2o miles. 
From the north it receives several small tributaries. 

Leleque. — An estancia in northwestern Chubut in the drainage of the Bio 
Chubut, 20 miles or more south of Mait6n. 

Lista, Bio. — A small stream that flows from the Andes in western Santa Cruz 
to enter the Bio Chico (of Santa Cruz) near Lat. 48® 18' South, Long. 71® 37' 
West. (See fig. K.) 

Loma Partida. — A station on the Ferrocarril Patagdnicos, immediately west 
of Valcheta. 

Maitin. — A small agricultural settlement in northwestern Chubut, in the 
Alto Chubut Valley, located near Lat. 42® South, Long. 70® 10' West. 

MenendeZf Logo. — A large lake in northwestern Chubut, northwest of Esguel, 
at its nearest point about 5 miles west of Lago Bivadavia. Its shores rise 
precipitously with few points at which a boat may land. In its center is a 
forest-covered island. 
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MoaquitoSf Logo. — A small lake in northwestern Chubut, in Cholila Valley. 

Ndhuel Huapif Lago. — A lake of surpassing beauty of natural surroundings 
in northwestern Patagonia, on the boundary line between the territories of 
Neuquen and Eio Negro (Lat. 41* South, Long. 71* 3(K West). The lake has 
been known for many years, for in the seventeenth century, marauding Spaniards, 
from the settlements on Chiloe Island, crossed to it over the lost road of 
Vurilofhe. A mission established on Nahuel Huapi by the Jesuits was destroyed 
in 1655 by Indians. 



Fig. I. Undergrowth of bamboo in the beech forest of the Andes. 

(Photograph by J. R. Pemberton.) 

Nahuel Niyeu, — A station on the Perrocarril Patag6nicos about 20 miles west 
of Valeheta, located near the Arroyo Nahuel Niyeu. 

Pgja Alta. — ^A station on the railroad 7 miles east of Valeheta. 

Pichileufu, Rio. — A stream that rises on the eastern slopes of the Andes east 
of Iiago Nahuel Huapi and flows north to join the Limay. 

Ptco, Rio. — An Andean stream that drains to the west. Specimens were 
obtained at Lat. 44* 12' South, Long. 71* 21' West. 
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Pilcaniyeu . — ^Axx estancia located on the Arrojro Pilcaniyeu, 45 miles west- 
northwest of Huanuluan, and about 35 miles east of Bariloche. Collections 
were made April 16, 1912, near the estancia house. 

PUcaniyeUf Arroyo . — A stream that rises in western Bio Negro along the 
borders of the high plateau east of the Arroyo Pichileufu, flows north to the 
Estancia Pilcaniyeu, at about 41® lO' South Lat., 70® 40' West Long., and then 
turns west to join the Pichileufu, *80 that its waters finally reach the Limay. 



Fig, J. A view of the immense lava mesa east of Lago Buenos Aires, Santa 
Cruz, the home of Seed-snipe, the Darwin Bhea, and various taeniopterine fly- 
catchers. A herd of guanaco is shown in the background. (Photograph by 
J. B. Pemberton.) 



Fig. K. The Andean^ foothills in the basin of the Bio Lista, Santa Oroa, 
home of larw Seed-snipe and Uelamdera melanodera prineetorUana. (Photo- 
graph by J. B. Pemberton.) 
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It drains the broken country immediately west of the streams that head on the 
Cerro Anecon Grande. Specimens were taken on June 8, 1912, about 20 miles 
south of Estancia Pilcaniyeu. 

Puerto Moreno, — A gravel beach with a few houses on the southern shore of 
Lag%Nahuel Huapl, 6 miles west of Bariloche. The stream that drains Lago 
Gutierrez flows into Nuahel Huapi at this point. 

Quemquemtrea, Bio. — A river of northwestern Chubut flowing south into Lago 
Puelo in the interior Cordilleran valley, about 20 miles west of Mait6n. Specimens 
were taken on this stream on April 14, 1913, in Lat. 41® 55' South, Long. 71® 35' 
West. 

Bivadavia, Lago. — A large lake in northwestern Chubut, 40 miles south of 
the boundary of Rio Negro, and about 15 miles from the Chilian frontier. The 
lake lies in a canon between Cerro Rivadavia and the main Cordillera. 

Bojo, Cerro. — A point on the Andean crest, north of Lago Buenos Aires, at 
Lat. 46® 06' South, Long. 71® 47' West. 

Salado, Arroyo. — Located about 20 miles north of Corral Chico. 

San Antonio Oeatc. — A seaport of eastern Rio Negro, on the Bahia de San 
Antonio, a northwestern extension of the Golfo de San Matias. The town is 
the eastern terminus of the Ferrocarril Putagdnicos. 

San Martin, Lago. — A large lake of western Santa Cruz, located near Lat. 
49® South. 

Seco, Arroyo. — A station on the Ferrocarril Patagdnicos, between Nahuel 
Niyeu and Cabeza de Vaca,'>»bout 35 miles west of Valcheta. The stream called 
the Arroyo Seco, also known as the Arroyo Yaminua (so indicated on maps 
published by Willis) runs northeast. 

Tapiluque, Arroyo. — An arroyo, south of the railroad, west of Corral Chico. 
Collections were made at a point about 20 miles southwest of Corral Chico. 

Trineta, Arroyo. — A stream that heads w^est of the Arroyo Nahuel Niyeu. 
Ordinarily the waters of the Trineta sink beneath the surface in its lower 
course, but in high water it is a tributary of the Nahuel Niyeu. 

Valcheta. — One of the oldest villages in Bio Negro, colonized about 1890, 
near the Arroyo Valcheta. It is located on the line of the Ferrocarril Pata- 
gdnicos, about 60 miles west of San Antonio Oeste. (See flg. B.) 

Valcheta, Arroyo. — A stream that rises 80 kilometers southwest of Valcheta 
from three large springs in a range of volcanic mountains, and flows through a 
swampy valley to cross the line of the Patagonian railroad at Valcheta. Beyond 
this point it is lost in the Laguna del Curico and the surrounding saline flats. 
The arroyo is of considerable importance in this semi-arid region, as it main- 
tains a constant flow of water through the year. 

Viedma, Lago. — A large lake of western Santa Cruz, in I^at. 49® SCK South. 
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LIST OF SPECIES AND SUBSPECIES 

1. Pterocnemia pennata (d'Orbigny). 

2. Calopezus elegans elegans (Is. Geoff. Saint-Hilaire). 

3. Nothura maculosa (Temminek). 

4. Colymhus chUensis (Lesson). 

5. Colymhus occipitalis occipitalis (Gemot). 

6. Aechmophorus major (Boddaert). 

7. PodUymbm podiceps antarcticus (Lesson). 

8. Phalacrooorax vigua vigua (Vieillot). 

9. Phalacrocorax albiventer (Lesson). 

10. Nycticorax cyanocephalus (Molina). 

11. Casmerodius alhus egretta (Gmelin). 

12. Ardea cocoi Linnaeus. 

13. Euxenura galatea (Molina). 

14. Theristicus melanopis (Gmelin). 

15. Plegadis guarauna (Linnaeus). 

16. Phoenicopterus chUensis Molina. 

17. Cygnus melancoriphus (Molina). 

18. Chloephaga leucoptera (Gmelin). 

19. Chloephaga poliocephala Sclater. 

20. Coscoroha coscoroha (Molina). 

21. Anas cristata cristata Gmelin. 

22. Anas specularis King. 

23. Dafila spinicauda (Vieillot). 

24. Nettion flavirostre (Vieillot). 

25. Mareca sibUatrix (Poppig). 

26. Querquedula cyanoptera (Vieillot). 

27. Querquedula versicolor versicolor (Vieillot). 

28. Spatula platalea (Vieillot). 

29. Tachyeres cmereus (Gmelin). 

30. Erismatura vittata Philippi. 

31. Merganetta armata Gould. 

32. VvXtur gryphus Linnaeus. 

33. MUvago chimango chimango (Vieillot). 

34. Polyborus plancus plancus (Miller). 

35. Ihycter alhpgularis (Gould). 

36. Cerchneis sparveria cinnamomina (Swainson). 

37. Falco fuscO'Oaerulescens fusoo-caervlescens Vieillot. 

38. Circus oinereus Vieillot. 

39. Buteo polyosoma (Quoy and Gaimard). 

40. Geranoaetus melanoleuous (Vieillot). 

41. Accipiter chUensis Philippi and Landbeck. 

42. Pulioa armUlata Vieillot. 

43. Pulica rufifrons Philippi and Landbeck. 

44. PardiralliM rytU'hynchos sanguinolentus (Swainson). 

45. Porphyriops melanops melanops (Vieillot) . 

46. Lotus dominicanus Lichtenstein. 

47. Larus maculi/pennis Lichtenstein. 
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48. Larus glauoodes Meyen. 

49. Sterna hirundvnacea Lesson. 

50. Bynchopa oineraacena Spix. 

51. Himantopua melanurua Yieillot. 

52. Saematopua palliatua durnfordi Sharpe. 

53. Haematopua leucopodua Garnot. 

54. Totanua melanoleucua (Gmelin). 

55. Piaohia hairdii (Cones). 

56. Capella paraguaiae (Vieillot). 

57. Charadrma falklandicua Latham. 

58. Zonibyx modeatua (Lichtenstein). 

59. Oreopholua rujicollia ruficollia (Wagler) . 

60. Belonopterua cUUenaia chilemis (Molina). 

61. Belonopterua chUenaia lampronotua (Wagler). 

62. Thinocorua rumioivorua rumidvorua Eschscholtz. 

63. Thinocorua orhignyianua Is. Geoff ro^ Saint-Hilaiie und Lesson. 

64. Attagia gayi gayi Is. Geoffrey Saint-Hilaire and Lesson. 

65. Attagia malouinua (Boddaert). 

66. Metriopelia melanoptera melanoptera (Molina). 

67. Zenaidura auriculata auriculata (Des Murs). 

68. Chloroenaa araucana (Lesson). 

69. Microaittace ferruginea (Muller). 

70. Cyanoliaeua patagonua patagonua (Vieillot). 

71. Tyto alha tuidara (J. E, Gray). 

72. Strix rufipea King. 

73. Buho virginianua nacurutu (Vieillot). 

74. Glaucidium nanum nanum (King). 

75. Asio flammcua flammeua (Pontoppidan). 

76. Speotyto cunicularia cunicularia (Molma). 

77. Thermochalcia longirostria (Bonaparte). 

78. Mcgaceryle torquata atellata (Meyen). 

79. Dyctiopwua hgnariua (Molina). 

80. Ipocrantor magellanicua (King). 

81. Colaptea pitiua cachinnana Wetmore and Peters. 

82. Sephanoidea galeritua (Molina). 

83. Geoaitta cunicularia hellmayri Peters. 

84. Geoaitta rufipennia (Burmeister). 

85. Upucerthia dumetaria dumctaria Is. Geoff. Saint -Hilaire. 

86. Cinclodea fuacua fuacua (Vieillot). 

87. Cinclodea patagonicua rupeatrUt (Kittlitz). 

88. Bnicornia phoenicurua (Gould). 

89. Aphraatura apinicauda (Gmelin). 

90. Sylviorthorhynchua deamurii Gay. 

91. Phleocryptea melanopa melanopa (Vieillot). 

92. Leptaathenura aegithaloidea pallida Dabbene. 

93. Siptomia aordida aordida (Lesson). 

94. Siptornia modeata (Eyton). 

95. Siptornia patagonica (d'Orbigny). 

96. Siptomia anthoidea (King). 

97. Paeudoaeiaura gutturalia (d'Orbigny and Lafresnaye). 

98. Pygarrhichas aXbo-gularia (King). 

99. Soytalopua magellanicua (Gmelin). 
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100. TeXedfomaa fuscua (Sclater and Salvin). 

101. ScelorchUua ruhecula (Kittlitz). 

102. Pteroptochoa tarnvi tarnU King. 

103. Agriornia atriata atriata Gould. 

104. Agriornia montana (d^Orbigny and Lafresnaye). 

105. Myiotheretea rufiventria (Vieillot). 

106. Taenioptera pyrope ignea Wetmore. 

107. Tckenicptera murina (d’Orbigny and Lafresnaye). 

108. Taenioptera rubetra Burmeister. 

109. Lichenopa perapicillata andina Ridgway. 

110. Muaciaaxicola hatcheri Rcott. 

111. Muaciaaxicola frontalia (Burmeister). 

112. Muaciaaxicola macloviana mentalia d’Orbigny and Lafresnaye. 

113. Muaciaaxicola fiavinucha Lafresnaye. 

114. Muaciaaxicola capiatrata (Burmeister). 

115. Muaciaaxicola maculiroatria d’Orbigny and Lafresnaye. 

116. Leaaonia rufa rufa (Gmelin). 

117. Myioaympotea flaviventria (d'Orbigny and Lafresnaye). 

118. Spieitornia fiaviroatria flaviroatria (Sclater and Salvin). 

119. SpisitorrUa parulua curatua Wetmore and Peters. 

120. Tachuria ruhrigaatra ruhrigaatra (Vieillot). 

121. Elacnia alhicepa alhicepa (d^Orbigny and Lafresnaye). 

122. Phytotoma rara Molina. 

123. Iridoprocne meyeni (Cabanis). 

124. Pygochclidon patagonica patagonica (d’Orbigny and Lafresnaye). 

125. Progne elegana Baird. 

126. Troglodytea muaculua magellanicua Gould. 

127. Troglodytea muaculua chUenaia Lesson. 

128. Ciatothorua platenaia hornenaia (Lesson). 

129. Mimua patagonicua patagonicua d'Orbigny and Lafresnaye. 

130. Turdua magellanicua pemhertoni Wetmore. 

131. Anthua correndera correndera Vieillot. 

132. Anthua correndera chUenaia (Lesson). 

133. Trupialia militaria mUitaria (Linnaeus). 

184. Notiopaar curaeua (Molina). 

135. Agelaiua thiliua thiliua (Molina). 

136. Agelaiua ththua chryaopterua Vieillot. 

137. Molothrua honarienaia bonarienaia (Gmelin). 

138. Sicalia arvenaia arvenaia (Kittlitz). 

139. Sicalia lebruni (Oustalet). 

140. PhrygUua patagonicua Lowe. 

141. PhrygUua gayi (Eydoux and Gervais). 

142. PhrygUua fruticeti frutioeti (Kittlitz) . 

143. PhrygUua carbonarvua (d'Orbigny and Lafresnaye). 

144. PhrygUua unicolor plumbeua (Philippi and Landbeck). 

145. Melanodera melanodera princetoniana (Scott). 

146. Melanodera xanthogramma xanthogramma (G. R. Gray). 

147. Diuca diuca (Molina). 

148. Diuca minor Bonaparte. 

149. Brachyapiea capeitaia oanicapilla (Gould). 

150. Spinua barbatua (Molina). 
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ANNOTATED LIST 


Order RHEIFOKMES 
Family RHEIDAE 
Pterocnemia pennata (d’Orbigny) 

llhra prnnata d’OrbigDy, Voy. Am. Merid., Itin., 2, 1834, p. 67. (Bahia 
Sun Bias, southern Buenos Aires.) 

42.731, Arroyo Trinota, Nahuel Niyeu, Rio Negro, June 28, 1911, female.. 

42.732, 42,735, Arroyo Cumallo, Rio Negro, January 18, 1912, skin of 
adult male, and head and neck of a second one. 

42.733, Laguna Crockett, Rio Negro, November 13, 1911, female, ''prob- 
ably one week old. ’ * 

42.734, Lago San Martin, Santa Cruz, December 9, 1914, female, "about 
one week old." 

The first specimen listed, a fully grown female, has the plumage 
somewhat worn. The legs are feathered on either side down to the 
middle of the tarsus, and there are 12 or 13 individual scutes on the 
lower tarsus. From the front of the tarsus the feathering has been 
worn away except at the extreme upper end. 

The adult male preserved complete has the tarsal feathering almost 
gone and about 15 individual scutes on the front of the tarsus. In 
both of the birds described the tarsus is folded against the body so that 
it is difficult to examine its structure. 

In the two young the tarsus, on its posterior face, has a broad 
band of down extending on the outside for a little less than one-third 
of its length. On the inside a similar line, of narrow width, runs 
much farther, extending for three-fourths of the length of this seg- 
ment of the leg. In front, down extends below the head of the tarsus 
for about one-fourth of its length. Below are rows of short, divided 
scutes, extending down past the middle, where they become entire and 
extend clear across the front. The condition is thus quite different 
from that in Rhea americana of similar age, where down does not 
extend past the tarsal joint, and broad undivided scutes cover the 
lower three-fourths of the front of the tarsus. 

Aside from these structural differences, young of these two rheas 
closely resemble one another. They are alike in color pattern, save that, 
when compared with young americarm from Buenos Aires, pennaia 
has the wings and the median stripe of the hind neck darker. (See 
figs. E and J.) 
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Order TINAMIFORMES 

Family TINAMIDAE 

Calopenis elegam elegaoi (Is. Geoff. Saint-Hilaire) 

Eudromia elegana ^‘D^Orb. et Is. Geoff.*' Is. Geoff. Saint-Hilaire, Mag. 
Zool., 1832, oh II, pi. 1. (Mouth of Eio Negro. See Peters, 1923, 
p. 287.) 

42,738, San Antonio Oeste, Rio Negro, December 21, 1913, J juv. 

42,737, San Antonio Oeste, Rio Negro, December 22, 1913, (f ad. 

42,736, Valcheta, Rio Negro, May 7, 1911, J. 

The immature bird from San Antonio, though only about one- 
third grown, exhibits the heavier barring on the underparts and 
darker back that distinguish adults of elegans from 0. e. morenoi 
Chubb, from the vicinity of General Roea and Neuquen. The adult 
male is in slightly worn breeding plumage, with a few new feathers' 
appearing on breast and neck. C, e. elegans apparently ranges in 
Patagonia from the mouth of the Rio Negro, Valcheta, and the 
southern border of the Rio Negro watershed southward, while it 
extends north, near the coast, into southern Buenos Aires. (Specimens 
examined from Mar del Plata.) 


Nothura maculosa (Temminck) 

Tinamus maculoatia Temminck, Hist. Nat. Gen. Pig. Gall., 3, 181.^, p. 557. 

(Paraguay.) 

42,743, Valcheta, Rio Negro, May 7, 1911, female immature. 

Hudson and Sclater (1872, p. 547) have recorded the spotted 
tinamou from the valley of the Rio Negro, near its mouth, at the 
northern limit of Pa'tagonia, and the present specimen comes from a 
point that, if it does not actually mark the southern limit in distri- 
bution of the species, must be near that point, as V. darwini is the 
small tinamou found in central Patagonia. The skin from Valcheta 
is paler and less heavily marked than usual in N, m. nigroguttata 
Salvadori from the central pampas, but as the specimen is very 
immature no attempt is made to give it a subspecific designation. It 
may be noted that the tarsus and foot in N, maculosa appear longer 
and heavier than in N, darwini. 
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Order COLYMBIFORMES 
Family COLYMBIDAE 
Oolymbus chilensis (Lesson) 

Fodicepa chUenttis **Qarnot’' Lesson, Man. d’Orn., 2, June, 1828, p. 358. 
(Concepcidn Bay, Chile.) 

42,758-42,761, Arroyo Seco, Rio Negro, August 18, 21, and 24, 1911, two 
males, two females. 

42, 762, Lago Rivadavia, Chubut, March 13, 1913, immature male. 

With immature birds the row of pointed scales on the back of the 
tarsus is yellowish. In proposing a name for this grebe Lesson listed 
it as Podiceps chilensis and again on the same page as P. americanus. 
As the name chilensis was given first, it has anteriority over the 
commonly accepted americanus and must be used. 

Colymbus occipitalis occipitalis (Garnot) 

Podiceps occipitalis Garnot, Ann. 8ei. Nat., 7, January, 1826, p. .'>0. (Falk- 
land Islands.) 

42,756—42,757, Bariloohe, Rio Negro, March 1, 1912, two males. 

The name Colyhibus calipareus (Lesson and Garnot), 1830, in 
common use for this species, is antedated by occipitalis (Garnot), 
1826, as indicated above. 

Aechmophorus major (Boddaert) 

Colymbus major Boddaert, Tabl. Planch. Enl., 1783, p. 24. (“Cayenne. 

42,765, San Antonio Oeste, Rio Negro, July 5, 1912, immature female. 

42,764, Bariloche, Rio Negro, March 5, 1912, male. 

42,766-42,767, Lugo Nahuel Huapi, Bio Negro, January 20, 1911, sex not 
determined (taken by C. L. Nelson). 

The male from Bariloche, and one of the skins from Lago Nahuel 
Huapi, are in handsome, full plumage. The colors of the male in life 
are noted on labels as, bill black, feet dark tortoise, iris dull red brown. 

The present species is only superficially like Aechmophorus Occi- 
dent alis and will probably require removal to another genus. (In 
regard to this see Ridgway, 1923, p. 373.) 

Podilymbus podiceps antarcticus (Lesson) 

Podiceps antaroticiM Lesson, Rev. Zool., July, 1842, p. 209. (Valparaiso.) 

42,768, Lago Menendez, Chubut, February 26, 1913, female. 

An adult in fresh fall plumage. 
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Order CICONIIFORMES 

Family PHALACROCORACIDAE 
Phalacrocorax vigoa vigpia (Vieillot) 

Sydroeorax vigua Vieillot, Nouv. Diet. Hist. Nat., 8, 1817, p. 90. (Para 
guay.) 

42,836, Bariloche, Rio Negro, February 27, 1912, adult female. 

This specimen is peculiar in having thirteen rectrices, though the 
normal number for this species is only twelve. The mouth pouch is 
marked as yellow ; iris sky blue and feet black. 


Phlacrocorax albiventer (Lesson) 

Carho albiventer Lesson, Trait. Oni., 1831, p. 604. (Falkland Islands ) 
42,837, San Antonio Oeste, Rio Negro, June 29, 1912, female. 

Though this cormorant has been supposed to range only in the far 
south it has been recorded north to the Rio de la Plata (see Doello- 
Jurado, 1917, p. 15, and Daguerre, 1922, p. 265). The present speci- 
men is immature, with no trace of a crest and the white wing bar only 
briefly indicated. The pouch is marked as pale yellow, the feet as 
dull flesh color. 


Family ARDBIDAE 
Nycticorax cyanocephalus (Molina) 

Ardea cyanooephala Molina, Sagg. Stor. Nat. Chili, 1782, p. 235. (Chile.) 

42.804, Camp Pilcaniyeu (Arroyo), Rio Negro, April 16, 1912, immature 
female. 

42.805, Bariloche, Rio Negro, February 26, 1912, immature male. 

42.806, Valle Frio, Chubut, January 24, 1913, male. 

The first two listed above are in streaked immature plumage, while 
the third is streaked below, dark grayish brown above, and has two 
long head plumes. All three are much darker than birds in com- 
parable plumage from more northern regions. Much confusion has 
prevailed in the identification of South American night herons, but 
apparently Hartert (1914, p. 16) is correct in calling the paler South 
American form, N. n, naevius (Boddaert), indistinguishable from 
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that of North America, with tayazu-guira (Vieillot) as a synonym. 
The darker species, to which the three listed above belong, is thus 
N. cyanocephalus. Previously night herons from Patagonia have been 
called tayazu-guira, but cyanocephalus ranges east of the Andes, as 
indicated by Peters (1923, p. 299) from Bio Negro. There is in the 
U. S. National Museum a night heron from Guanacache, Mendoza, that 
I attribute to cyanocephalus, and I am satisfied that, in field work 
near General Roca, Rio Negro, in 1920, I saw cyanocephalus; 1 did 
not, however, collect it. 


Casmerodius albus egretta (Gmelin) 

Ardea egretta Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 629. (Cayenne.) 
42,803, Lago Buenos Aires, Santa Cruz, March 2, 3914, male. 

The specimen is a bird of the year with no indication of dorsal 
plumes. The egret in South America apparently has no fear of cold 
as the present bird was taken far south at an inclement season. 


Ardea cocoi Linnaeus 

Ardea cocoi Linnaeus, Syst. Nat., ed. 12, 1, 1766^ p. 237. (Cayenne.) 
42,802, Bio Fetaleufu, near Cholila, Chubut, March 14, 1913, female. 

This bird is in immature dress. The iris is marked as yellow, the 
legs and feet dark green brown. 


Family CICONIIDAE 

Euxenura galatea (Molina) 

Ardea galatea Molina, Sagg. Stor. Nat. Chili, 1782, p. 235. (Chile.) 

42,801, Valcheta, Bio Negro, October 4, 1911, female. 

The stomach of this bird contained, in addition to some beetles, a 
small rail, from which it may seem that the presence of the Maguari 
stork is not an unmixed blessing to other birds that perforce associate 
with it. 

The current name for the species, E. maguari, must be changed to 
E, galatea. The species may be rare at this southern point as it is 
not included by Peters (1923) in his paper on Summer Birds of 
Northern Patagonia. 



414 


University of Calif m^nia Publications in Zoology [Vol. 24 


Family THRESKIORNITHIDAE 
Theristious melanopis (Gmelin) 

Tantalus melanopis Gmelin, 8yst. Nat., 1, pt. 2, 1789, p. 653, (Insula novi 
anni.) 

42,800, Bariloche, Rio Negro, February 26, 1912, adult male. 

The skin of the face and the bill are indicated as greenish black, 
iris red, feet dull rose. This bird agrees with one described by 
Salvadori (1900, p. 514) in having a line of feathers between the 
mandibular rami, below’ which the throat is entirely bare. In the 
adult of r. ecaudatus (Boddaert) the feathered line is entire and 
divides the bare gular area into two parts. 


Plegadis guarauna (Linnaeus) 

Scolopax guarauna Linnaeus, Syst. Nat., ed. 12, 1, 1766, p. 242. (Brazil.) 
42,799, Valeheta Creek, Rio Negro, May 25, 1911, female. 

Like others seen from southern South America, the present speci- 
men is slightly smaller than those from western North America. 
Measurements of this skin are as follows: Wing, 230.0 mm.; tail, 
83.0 mm. ; culmen from base, 101.0 mm. ; tarsus, 82.0 nun. The bird is 
in somewhat worn plumage. 


Family PHOENICOPTERIDAE 

Phoenicopterus chilensiB Molina 

Phaemcopterus chUensis Molina, Sagg. Stor. Nat. Chili, 1782, p. 242. 
(Chile.) 

42.807, Paja Alta, Rio Negro, June 4, 1911, male. 

42.808, Valeheta, Rio Negro, October 1, 1911, male. 

* 

The first one listed, which is fully adult, had the iris white. The 
second is immature, though fully grown, and has only a hint of the 
redness of feather characteristic of the fully mature bird. 
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Order ANSERIFORMES 

Family ANATIDAE 
Cygnus melancoriphus (Molina) 

Anas melancoripha Molina, Sagg. Stor. Nat. Chili, 1782, p. 234. (Chile.) 

42.810, Valcheta, Rio Negro, May 3, 1911, female, collected by E. B. 
Nelson. 

The knob on the bill is fully developed and there are caruncles on 
the adjacent bare skin. 

Ohloephaga leucoptera (Gmelin) 

Anas leucoptera Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 505. (Falkland 
Islands.) 

42.811, Valcheta, Rio Negro, May 7, 1911, female. 

42.812, Nahuel Niyeu, Bio Negro, July 12, 1911, male. 

Distinction between females of the present species and C. dispar 
is obscure on the basis of available material, but apparently the bird 
from Valcheta is leucoptera (known formerly as magellanica), which 
is said to have the head distinctly rufescent instead of gray. Two 
females in the U. S. National Museum, formerly captive birds in the 
National Zoological Park, have the head much redder than any others, 
but may have had this color intensified through their enforced 
environment. 

According to Crawshay (1907, p. 96) (7. inornata King must be 
replaced by C. dispar (Philippi and Landbeck), as King’s Anas 
inornatus appears to be C. hyhrida. Several superspecific groups 
have been proposed for upland geese, but all appeal* untenable except 
Taenidiestes Reichenbach for hyhrida, which may be separated as a 
subgenus on its decidedly larger feet and relatively shorter tarsus. 
(See fig. D.) 


Ohloqihaga poliocephala Sclater 

Chloephaga poliocephala Sclater, Proc. Zool. Soc. London, 1858, p. 128. 
(ChiloS Island.) 

42,813, Bio Ghubut, Leleque, Chubut, April 9, 1913, male. 

Fully adult. The plumage is worn in places but there is no indi- 
cation of molt except that the primaries seem to have been renewed. 
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Oosooroba cosooroba (Molina) 

Anas coscoroha Molina, Stor. Nat. Chili, 1782, p. 234. (Chile.) 
42,809, Valcheta, Bio Negro, May 28, 1911, female. 

An adult bird in full winter ^plumage. 


Anas cristata cristata Omelin 

Anas cristata Gmelin, Syst. Nat., 1, pt. 2, 1789, p, 540. (Statenland.) 

42,814, Lago Carilaufquen, Bio Negro, November 14, 1911, male. 

Lophonetta, set up by Riley (1914, p. 100) as a genus for Anas 
cristata, is distinguished from typical Anas by a hair-like nuchal crest 
alone, as the other characters assigned to it do not hold. The rectrices 
in Anas number 18, except in the male mallard which possesses 20, the 
Laysan teal (placed by Oberholser in the genus Horizoneita) which 
has 16, Anas sparsa (which I have not seen but which Mr. J. L. Peters 
has examined for me) which has 16, and Anas specularis (data from 
Mr. Peters) and A. cristata which have 14. Anas specularis thus 
agrees with cristata in number of rectrices and serves to bridge the 
apparent gap between cristata and the other members of the genus 
Anas, Further, in A, specularis the feathers of the nape are slightly 
elongated with the web somewhat disintegrated at the tips, thus 
suggesting the nuchal crest of cristata. The elongate, pointed tail of 
cnstata is notable, but is not greatly different from the tail of Anas 
luzonica. In view of these facts it seems best to consider Lophonetta 
as onl^ a well marked subgenus. 


Anas specnlariB King 

Anas specularis King, Zool. Jour., 4, 1828, p. 98. (Straits of Magellan.) 

42,815-42,816, Bariloche, Bio Negro, March 7 and 8, 1912, females. 

One of these, perhaps younger than the other, has the white in 
front of the eye restricted to an oval area an inch long, and the 
longitudinal throat streak of white greatly narrowed. The other, 
apparently fully adult, has the white much more extensive. (See 
pi. 12.) 
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Dafila spinioanda (Vieillot) 

Anas spinicauda Vieillot, Noav. Diet. Hist. Nat., 6, 1816, p. 135. (Buenos 
Aires.) 

42.819, Valcheta, Bio Negro, May 3, 1911, female. 

42.820, Arroyo Seco, Bio Negro, August 21, 1911, male. 

In the male of this species the speculum is green, while in the 
female it is brown ; otherwise both sexes are similar and resemble the 
female of Dafila acuta y but are browner above. 


Nettion flavirostre (Vieillot) 

Anas flavvrostris Vieillot, Nouv. Diet. Hist. Nat., 6, 1816, p. 107. (Buenos 
Aires.) 

42,824, Valcheta, Rio Negro, May 7, 1911, male. 

In full winter plumage. 


Mareca sibilatrix (Poppig) 

Anas sibUatrix Poppig, Fror. Not., 25, no. 529, July, 1829, p. 10. (Chile.) 
42,817-42,818, Valcheta, Rio Negro, May 2 and 7, 1911, male and female. 

The female has not completed the molt. 


Querquedula cyanoptera (Vieillot) 

Anas cyanoptera Vieillot, Nouv. Diet. Hist. Nat., 5, 1816, p. 104. (Rio 
de la Plata and Buenos Aires.) 

42.825, Valeheta, Rio Negro, April 28, 1911, adult male. 

42.826, Valcheta Creek, Rio Negro, May 21, 1911, female. 

These birds are in full winter plumage. Specimens from South 
America, on minute comparison, appear, so far as may be seen, exactly 
like those from the western United States. 


Querquedula versicolor versicolor (Vieillot) 

Anas versicolor Vieillot, Nouv. Diet. Hist. Nat., 5, 1816, p. 109. (Para- 
guay.) 

42,822-42,823, Arroyo Las Bayas, Rio Negro, May 27, 1912, male and 
female. 

The green in the speculum is less vivid in the female than in the 
male. 
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Spatula platalea (Vieillot) 

Ancut platalea Vieillot, Nouv. Diet. Hist. Nat., 6, 1816, p. 157. (Paraguay.) 
42,821, Valcheta Creek, Bio Negro, May 21, 1911, male. 

An adult bird in full winter plumage. The label states that the 
feet were yellow, spotted with black ; bill glossy black. 


Tachyeres cinereus (Gmelin) 

Anas cinerea Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 506. (Falkland Islands 
and Staten Island.) 

42,829-42,831, Lago Fetalaufquen, Chubut, February 8 and 19 and March 
11, 1913, adult and immature males and female. 

A male, taken February 8, has molted the primaries and is renew- 
ing the body plumage. An immature male half grown, shot Febru- 
ary 19, has the contour feathers developed except on the middle of the 
back and rump where a mouse-brown down persists. The primaries 
and secondaries are barely emerging from their sheaths. A female, 
marked adult, but apparently a bird of the year, shot on March 11, 
is in full winter plumage and has a \\dng 255 mm. long that from all 
appearances might enable flight. 

The question of specifle entity among the flying and non-flying 
steamer ducks is one that is far from settlement. tL specimens above 
are called cinereus in the belief that there is only one form. Attention 
is called to two recent papers on the subject, one by Blaauw (1916, 
pp. 488-492) where two species are discriminated, mainly through 
alleged differences in the bill, and a second by W. S. Brooks (1917, 
pp. 155-157) w’here all are considered one species. 


Erismatura vittata Philippi 

Srismatura vittata Philippi, Arch, fur Naturg., 3860, pt. 1, p. 26. (Chile.) 

42.827, Lomu Partida, Bio Negro, June 18, 1911, female. 

42.828, Bio Fetaleufu, Chubut, February 3, 1913, male. 


The bill in the male is marked as delft blue in life. 
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Merganetta armata Oould 

Merganetta armata Gould, Proe. Zool. Soc. London, 1842, p. 95. (Andes 
of Chile, Lat. 34“-35'’ South.) 

42.832, Bariloche, Bio Negro, March 8, 1912, female. 

42.834, Bio Quemquemtreu, Bio Negro, April 14, 1913, immature male. 

42.833, Bio Epuy4n, Ghubut, March 24, 1913, female. 

42.835, Bio Cholila, Ghubut, March 18, 1913, adult male. 

The two females are in the usual gray and cinnamon plumage. 
The immature male is white below with a few scattered markings of 
cinnamon, and the adult male is in full plumage. All have the tips 
of the rectrices much worn. The series as a whole appears darker, 
with the light markings on the back more restricted, than the few 
skins seen from central Chile. Colors on the labels of the Patagonian 
skins are as follows: No. 42,832, female, iris brown, bill red, except 
for brown ridge (on culmen), feet dark red, webs black; No. 42,834, 
immature male, upper mandible black, lower red, inner side of tarsus, 
upper surface of feet and webs yellow, outer side of tarsus and lower 
surface of toes black ; No. 42,835, adult male, feet and bill dark red, 
wing spurs black, webs and lower surface of toes black. 


Order FALCONIFORMES 
Family CATIIARTIDAE 
Vultur giTphus Linnaeus 

Vultur gryphus Linnaeus, Syst. Nat., ed. 10, 1, 1758, p. 86. (Chile.) 

42.838, Pilcaniyeu, Bio Negro, June 11, 3912, male. 

42.839, Aguada ‘‘Isquiel,^' Bio Negro, October 25, 1911, female. 

Both specimens are fully adult. The male has the spread of wings 
marked as 2.97 meters (which is equivalent to approximately 9 feet 
9 inches). Pew definite figures for wing spread of the condor are 
available and the extent is frequently greatly exaggerated, as the 
above represents about the maximum size. Darwin (in Gould and 
Darwin, 1838, p. 4) cites one with an extent of 8^/^ feet. 
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Family PALCONIDAE 
Milvago chimango chimango (Vieillot) 

Polyborus chimango Vieillot, Nouv. Diet. Hist. Nat., 6, 1816, p. 260. (Para- 
guay.) 

42.844, Valcheta, Bio Negro, April 28, 1911, sex not indicated. 

42.845, Lago Mosquitos, Gholila, Chubut, March 18, 1913, male. 

The skin from Chubut is much darker than the average for typical 
chimango, and shows a near approach to M. c. temucoensis Sclater of 
southern Chile. With larger series for comparison it may prove that 
birds from Chubut are best allocated with this western form. 


Polyborus plancus plancus (Miller) 

Falco plancus Miller, Var, Subj. Nat. Hist., 1777, pi. 17. (Tierra del 
Fuego.) 

42.841, Valcheta Creek, Rio Negro, May 25, 1911, male. 

This skin is an individual in full plumage, with a wing measure- 
ment of 432 mm., in size agreeing with the average of the*southern 
typical race of this caracara. The extent of wings is marked as 64 
inches. In life, the feet and face were orange yellow. 

Ibycter albogularis (Gould) 

Polyborus (Phalcobaenus) albogularis Gould, Proc. Zool. Soc. London, 
1837, p. 9. (Bio Santa Cruz, Santa Cruz, about Lat. 50® South.) 

42.842, Upper Arroyo Las Bayas, Bio Negro, June 4, 1912, male. 

42.843, Maitfin, at Bio Chubut, Chubut, April 13, 1913, female. 

In the original description Gould recorded this bird merely from 
Santa Cruz. Darwin, however (Gould and Darwin, January, 1839, 
p. 20), says ‘^seen during the ascent of the river Santa Cruz (Lat. 
50° S.) to the Cordillera; but not one individual was observed in any 
other part of Patagonia.^' 

The specimen from the upper Arroyo Las Bayas is in full immature 
plumage, of which I do not find previous description. It is so different 
in color from the adult that it might be mistaken for a distinct species. 
In general coloration it is strikingly similar to Milvago chimango 
(though easily recognized by its greater size) except that it is darker, 
but when critically examined it is found to differ in heavier shaft 
streakings on the feathers and in other ways. 
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It is darker and less rufescent than J. megalopterus (Meyen) of 
the same age. Though alhogularis and megalopterus are similar in 
size and general appearance they are found to differ in both adult 
and immature plumage in the form of the crown feathers. In aZ&o- 
gularis these are slender, elongate, and recurved slightly at the tip, 
and are comparatively firm in texture. In megalopterus the crown 
feathers are also recurved but are broader, looser in structure, and 
tend to become slightly twisted so that they appear as a fluffy mass 
that forms a distinct crowm cap. 

The skin from Maiten is in full adult plumage except that one 
outer tail feather is brown and mottled as in the immature, and there 
are some brownish tipped feathers on the side of the rump. The feet 
and tarsi arc marked a.s lemon yellow, the face orange, the bill blue 
gray, and the iris slate. (See pi. 13.) 

The species seems rare in the north as Peters (1923, p. 304) 
recorded it near Iluanuluan, Rio Negro, on only two occasions. 

Scott (1910, p. 152) has described a hawk of this type from 
Chubut as Ihycfer cinumcinctus, characterized by a narrow black 
band, in w^hich some of the feathers are partly w’hite, that extends 
across the chest. In two adults of alhogularis, including the one from 
Maiten, there is a slight encroachment of black on the sides of the 
chest, giving the impression of an interrupted band. At either end 
the dark feathers are somewhat mixed with white. Though Scott’s 
circumcinctus may represent a valid form, it is more probable that 
it is an individual varicuit of alhogularis. It may be recalled that 
7. megalopterus has the chest and throat w^holly black when adult. 


Oerchneis sparveria cinnamomina (Swainson) 

Faleo cinnamominua Swiiinson, Anim. Menag., 1838, p. 281. (Chile.) 

42,852-42,853, Bariloche, Eio Negro, February 24, 1912, male and female. 

42,854-42,855, Bio Fetaloufu, Chubut, February 3, 1913, male and female. 

These specimens are all in partial molt. They exhibit the large 
size, narrow subterminal black tail band, single band on the external 
web of the outer rectrix, and mixture of rufous at the ends of the 
rectrices characteristic of cinnamomina as contrasted with C. s, aus- 
tralis (Ridgway). They are similar to a small series examined from 
Chile. The four listed have the following measurements : Males, wing, 
193.0 to 197.0 mm. ; tail, 136.5-140.0 mm. Female (one defective bird 
not measured), wing, 197.0 (tail imperfect). 
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Falco fnsco-caenileBceiis ftisco-caenileioeiu Vieillot 

FcUco fusco-caerulescens Vieillot, Nouv. Diet. Hist. Nat., 11, 1817, p. 90. 

(Paraguay.) 

42.856, Upper Arroyo Las Bayas, Bio Negro, June 4, 1912, female. 

42.857, Lago Mosquitos, Cholila, Chubut, March 19, 1913, female. 

These two represent the typical form, distinguished from F. I, 
septentrionalis Todd, of North America, by slightly smaller size, 
particularly of bill. The wing measurement in the two listed respec- 
tively is 280.0 and 297.0 mm. The first one contained remains of a 
parrot in its stomach. 


Family ACCIPITRIDAE 
Circus cinereus Vieillot 

Circus cinereus Vieillot, Nouv. Diet. Hist. Nat., 4, 1816, p. 454. (Paraguay 
and Bio de la Plata.) 

42,848, Mait4n, Rio Chubut, Chubut, April 13, 1913, immature female. 
42,847, Lago Mosquitos, Cholila, Chubut, March 19, 1913, immature male. 
42,846, Leleque, Chubut, December 15, 1912, adult male. 

The stomach in the adult male contained lizards, according to an 
inscription on the label. 


Buteo polyosoma (Quoy and Gaimard) 

Falco polyosoma Quoy and Gaimard, Voy. Uranie Physicieniie, Zool., 
August, 1824, p. 92, pi. 14. (Falkland Islands.) 

42.850, Arroyo Salado, Bio Negro, July 17, 1911, male. 

42.851, Lago Mosquitos, Cholila, Chubut, March 21, 1913, female. 

Both specimens are in full adult plumage. Kirke Swann (1921- 
1922, pp. 85-86) has recognized several forms of this species but 
material now at hand does not permit their proper diagnosis. Skins 
from Patagonia should represent the typical subspecies. The bird has 
been known formerly as Buteo erythronotus (King). 
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OeranoaStns melamoleuctu (Vieillot) 

Spieaetus melanoleucus Viejllot, Nouv. Diet. Hist. Nat., 32, 1819, p. 57. 

(Paraguay.) 

42,840, Huanuluan, Rio Negro, November 16, 1911, female. 

This skin is a fully grown specimen with a wing measurement of 
530.0 mm. The extent of wing is indicated on the collector's label 
as 1.77 meters. The iris was hazel brown. The bird exhales a strong 
odor of skunk, suggesting that one of these animals had furnished 
it a meal. 

Kirke Swann (1921-1922, p. 67) has described a form ranging 
from Patagonia and Chile to. northwestern Argentina as G. m. aus- 
tralis (type locality Valle del Lago Blanco, Chubut), which is said 
to differ from the typical bird of Paraguay in barred underparts. 
G. m. melanoleucus is indicated by this author as pure white on the 
breast and belly with bars only on the under tail and under wing 
coverts. The skin from Huanuluan is heavily cross barred below and 
seems to indicate the validity of australis. 


Accipiter chilensis Philippi and Landbeck 

Accipiter chilensis Philippi and Landbeck, Anal. Univ. Chile, 24, April, 
1864, p. 346, (Chile.) 

42,849, Rio Fetaleufu, Chubut, February 4, 1913, male. 

A fine specimen in full adult plumage, with the following measure- 
ments : Wing, 205.0 mm. ; tail, 164.5 mm. ; culmen from cere, 13.5 mm. ; 
tarsus, 59.0 mm. 


Order GRUIFORMES 
Family RALLIDAE 
Fulica armillata Vieillot 

Fulica armillata Vieillot, Nouv, Diet. Hist. Nat., 12, 1817, p, 47. (Para- 
guay) 

42,754, Loma Partida, Rio Negro, June 18, 1911, male. 

This is an adult specimen of the largest species of coot found in 
Patagonia. 
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Fulica ruflfrons Philippi and Landbeck 

TvXioa ruflfrons Philippi and Landbeck, Anal. Univ. Chile, 19, no. 4, 
Oct, 1861, p. 507. (Chile.) 

42,755, Loma Partida, Bio Negro, June 18, 1911, male. 

The present species is distinguished from F. armillata by smaller 
size (particularly of the feet), and smaller frontal shield, which is 
narrow and pointed posteriorly, and colored red. 


Pardirallus rytirhynchos sanguinolentus (Swainson) 

Ballus sanguinolentus Swainson, Anim. Menag., 1838, p. 335. (Chile.) 

42,750, Caracoles, Santa Cruz, March 30, 1914, female. 

This specimen has a distinct reddish spot at the base of the lower 
mandible and is not different from a small series from Chile. It has 
the following measurements: Wing, 134.0 mm.; tail, 76.6 mm.; tarsus, 
45.0 mm. ; culmen from base, 52.0 mm. The type locality of sanguino- 
lentus has been restricted by Chubb (1919, p. 51) to Chile, in a 
review of the forms of rytirhynchos. P. vigilantis (Sharpe), from 
the Straits of Magellan, is said to resemble true rytirhynchos in having 
the centers of the dorsal feathers black, instead of uniform as in 
sanguinolentus, but is described and figured without red at the base 
of the bill. 


Porphyriops melanops melanops (Vieillot) 

Eallus melanops Vieillot, Nouv. Diet. Hist. Nat., 28, 1819, p. 553. (Para- 
guay.) 

42,751, Arroyo Las Bayas, Bio Negro, May 21, 1912, male. 

42,752-42,753, Bio Epuy4n, Chubut, March 24, 1913, feipales. 

One of the females is fully adult, the other birds are immature. 
The adult is darker than a few others seen from farther north in 
Argentina, and has a slight amount of chestnut in the interscapulum. 
The axillars, however, are crossed by distinct dark bars. P. m, 
bogotensis Chapman (1914, p. 169), named from the Savanna of 
Bogota, Colomilia, whi(^ I have not seen, is said to have the axillars 
white. The species, though widespread in range, is one that is seldom 
taken. 
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Order CHARADRIIFOEMES 

Family LARIDAE 
Lanu dominicanns Lichtenstein 

Larus dominicanns Lichtenstein, Verz. Doubl. Zool. Mus. Berlin, 1823, 
p. 82. (Coast of Brazil.) 

42,770-42,771, San Antonlo Oeste, Bio Negro, June 29 and July 3, 1912, 
adult and immature males. 

42,768-42,769, Bariloche, Bio Negro, February 25 and March 6, 1912, 
adult male, immature female. 

The southern black-backed gull is common on the southern coasts 
of South America, and in the interior is reported by Dabbene at Lago 
General Paz in Chubut (taken by Oerling). The species has a wide 
range in the southern hemisphere. Mathews and Iredale have listed 
the New Zealand bird as L. d. antipodus (Bruch), and Fleming (1924, 
p. 139) has described austnnus as a new race from South Shetland. 
The few skins from New Zealand that 1 have seen show no evident 
difference from individuals from South America. 

The immature male taken is about to molt into adult plumage. The 
head and nape have a few markings of brown, and there is a little 
brown on the sides though otherwise the bird is pure white below. 
The immature female from Bariloche below is heavily streaked with 
brown. The two adults are in full plumage. 

Colors in living birds are recorded as follows : Adult male, eyelid 
carmine, iris gray, bill amber, tip of lower mandible carmine; feet 
pale green gray. 

Adult male, feet pale olive green, bill yellow, gonys red. 

Immature male, bill brown and gray, feet pale olive gray. 

Immature female, feet brownish gray, bill irregularly marked with 
brown, iris pale brown gray. 


Laiois maculipennis Lichtenstein 

Larns maculipennis Lichtenstein, Yerz. Doubl. Zool. Mus. Berlin, 1823, 
p. 88. (Montevideo.) 

42,772, San Antonio Oeste, Bio Negro, July 1, 1912, male. 


A specimen in full winter plumage. 
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Lanu glattoodes Meyen 

Larus glaucodes Meyen, Nov. Act. Acad. Cae». Iicop.-Carol. Nat. Curios., 
16, snppl., 1834, p. 115, pi. 24. (Coast of Chile.) 

42,773, Arroyo Seco, Bio Negro, September 6, 1911, female. 

This is a species of southern range here near its northern limit. The 
bird is in nearly adult plumage, with a blush of red suffused over the 
lower surface. The feet, eyelid, bill, and inside of mouth are marked 
as dark carmine, iris orange red. 


Sterna hirundinacea Lesson 

sterna hirundinacea Lesson, Trait. d^Ornitli., 1831, p. 621. (Coast of 
Brazil.) 

42,774, San Antonio Oeste, Bio Negro, December 9, 1913, male. 

A common species on the coast of Argentina. 


Family RYNCIIOPIDAE 
Rynchops cinerascens Spix 

Shynchops cinerascens Spix, Av. Sp. Nov. Brasiliam, 2, 182.5, p. 80, pi. 102. 
(Bio Amazons, Brazil.) 

42,775, Laguna Esquel, near Esquel, Chubut, January 6, 1914, young male. 

There are few definite records for the skimmer in the interior of 
Patagonia, and I have seen no mention of it from Chubut except at 
the coast. 


Family RECURVIEOSTRIDAE 
Himantopus melanunis Yieillot 

Himantopus melanurus Vieillot, Nouv. Diet. Hist. Nat., 10, 1817, p. 42. 

(Paraguay.) 

42,794, Yaleheta, Bio Negro, October 4, 1911, male. 

This specimen, in fully adult plumage, was said in life to have the 
feet and legs earmine and the bill black. In a small series of these 
stilts I can see no diiferences between birds from Paraguay and those 
j(irom Peru, Chile, or Argentina. 
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Family HAEMATOPODIDAE 
Haematopiu palliatus durnfordi Sharpe 

Haematopua dumfordi Shariie, Cat. Birds Brit. Mus., 24, 1896, p. 117, pi. 6. 

(Tambo Point, mouth of Rio Chubut, Chubut.) 

42,781, San Antonio Oeste, Eio Negro, June 29, 1912, female. 

This specimen is identified in accordance with the studies of Dr. 
R. C. Murphy on the American oystercatchers (1925, p. 7). 


Haematopus leucopodus Gamot 

Ilaematopua leucopodus Garnot, Ann. Soi. Nat., 7, January, 1826, p. 47. 
(Falkland Islands.) 

42,780, Beagle Channel, Tierra del Puego, December 20, 1914, taken by 
L. C. Decius. 

A fully adult bird. The species is listed by Sharpe (1896, p. 113) 
as Haematopus leucopus: the proper designation is as above. 


Family SCOLOPACIDAE 
Totanus melanoleucus (Gmelin) 

Scolopax melanoleuca Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 659. (Chateau 
Bay, Labrador.) 

42,795, Valcheta Creek, Rio Negro, May 21, 1911, male. 

The presence of this bird at the date mentioned may be explained 
only on the basis that it was a crippled individual unable to migrate, 
or a non-breeder without the necessary impulse for its return journey 
to the northward. It is in worn winter plumage. 


Pisobia bairdii (Coues) 

Actodromas bairdii Coues, Proc. Acad. Nat. Sci. Philadelphia, 1861, p. 394. 

(Fort Resolution, Great Slave Lake, Canada.) 

42,796, Arroyo Seeo, Rio Negro, September 6, 1911, female. 

This seems to be an early date for the arrival of this North 
American migrant since Peters (1923, p. 297) did not record it at 
Huanuluan, Rio Negro, until September 12. 
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Capella paraguaiae (Vieillot) 

Scolopax paraguaiaCf Vieillot, Nouv. Diet. Hist. Nat., 3, 1816, p. 356. 
(Paraguay.) 

42.797, Paja Alta, Bio Negro, June 4, 1911, male. 

42.798, Lago Fetalaufquen, Ohubut, February 12, 1913, female. 

Mathews and Iredale (1920, p. 131) have shown that Capella, of 
Frenzel, published in 1801, has priority over the familiar GaUinago, 
of Koch, 1816. 


Family CHARADRIIDAE 
Charadrius falklandicus Latham 

Charadi*tuft falklandicvs Latham, Ind. Orn., 2, 1790, p. 747. (Falkland 
Islands.) 

42,789, San Antonio Oeste, Bio Negro, July 1, 1912, female. 

42.787, Nahuel Niyeu, Bio Negro, July 12, 1911, male. 

42.788, Bariloehe, Bio Negro, February 28, 1912, female. 

P. R. Lowe in a recent review of certain anatomical features in 
the plovers (1922, p. 489) places the Falkland plover in the genus 
LeucopoUus. 


Zonibyx modestus (Lichtenstein) 

Charadri/us modestus Lichtenstein, Verz. Doubl. Zool. Mus. Beilin, 1823, 
p. 71. (Montevideo.) 

42,790-42,791, Head of Bio Gallegos, Santa Cruz, January 6, 1915, adult 
and juvenile females. 

The immature bird appears fully grown and is in juvenal plumage. 


Oreopholus rufleoUis ruflcollis (Wagler) 

Charadrius ruficollis Wagler, Isis, 1829, p. 653. (Canelones, Uruguay.) 

42,783, Arroyo Seco, Bio Negro, September 8, 1911, male. 

42,782, 42,784, Cabeza de Vaca, Bio Negro, September 16, 1911, males. 

42,786, Arroyo Anecon Grande, Bio Negro, December 14, 1911, juvenile 
female. 

4^785, Bio Belgrano, Santa Cruz, November 9, 1914, sex not determined. 

The specimen from Santa Cruz is a partial albino with head, neck, 
back, and under surface almost entirely white, and white markings in 
the wings. The juvenile example from Arroyo Anecon Grande has 
the ends of the primaries barely projecting from the developing 
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aheaths, and the natal down persistent on sides of head, rump, tail, 
and thighs. A description of it follows : Crown blackish mouse gray, 
each feather margined laterally with cartridge buff; sides of head, 
including broad superciliary region and band on hind neck, whitish, 
spotted finely with blackish and washed with clay color; ear coverts 
and indistinct malar stripe clay color; feathers of back and wing 
coverts drab to dull Isabella color, tipped with cartridge buff, with a 
shaft stripe and subterminal posterior border of dull blackish, the 
shaft stripe in part indistinct or lacking; rump mottled with clay 
color, dull black, and whitish; rectrices clay color banded with dull 
black and cartridge buff ; throat whitish ; foreneck washed with clay 
color ; upper breast light grayish olive, the feathers tipped with cream- 
buff ; lower breast and sides pale cinnamon-buff, with a blackish spot 
in center ; abdomen white ; thighs buffy white, barred with blackish. 

Belonopterus chilensis chilensis (Molina) 

Parra chilensis Molina, Sagg. Stor. Nat. Chili, 1782, p. 258. (Chile.) 

42,793, Lago Mosquitos, Cholila, Chubut, March 19, 1913, male. 

This specimen has the sides of the head gray and the black throat 
markings extensive, as is characteristic of this form. The bird has 
the following measurements: Wing, 244.0 mm.; thil, 122.0 mm.; 
culmen, 31,0 mm. ; tarsus, 63.5 mm. 

Belonopterus chilensis lampronotus (Wagler) 

Charailrius lampronotus Wagler, Syst. Av., pt. 1, 1827, p. 74. (Paraguay.) 

42,792, Valcheta, Rio Negro, April 28, 1911, female. 

This specimen is from near the southern limit of range for this 
subspecies, as farther west, at Huanuluan, it is replaced by B. c, 
chilensis. 


Family TIIINOCORIDAE 
Thinocorus rumicivorus rumicivorus Eschscholtz 

Thinooorus rumidvorua Eschscholtz, Zool. Atlas, pt. 1, 1829, p. 2, pi. 2. 
(Concepci6n Bay, Chile.) 

42,778-42,779, Arroyo Seco, Bio Negro, September 6 and 7, 1911, male 
and female. 

These are closely similar to specimens from Chile. The male, 
when fresh, is said to have had the feet yellow. 
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Tbinochorus orbign3danu8 Is. Geofiroy Saint>Hilaire and Lesson 

Tinochorus orbignyianus Is. (Geoffrey Saint*Hilaire and Lesson^ Cent. Zool., 
1831, p. 137, pi. 48. (Santiago, Chile.) 

42,777, Huanuluan, Rio Negro, December 7, 1911, female. 

42,776, Arroyo Anecon Grande, Rio Negro, December 24, 1911, male. 

These two are adults. They do not differ from skins from Peru. 


Attagis gayi gayi Is. Geoffrey Saint-IIilaire and Les.son 

Attagia gayi Is. Geoffrey Saint-Hilaire and I^esson, Cent. Zool., 1831, p. 

135, pi. 47. (Santiago, Chile.) 

42,739, Cerro Rojo, Santa Cruz, February 28, 1914, female. 

42,740-42,741, Planicie south of Lago Buenos Aires, Santa Cruz, March 
11, 1914, adult and juvenile males. 

These appear darker and more rufescent than two specimen.s from 
the type locality, but the latter, taken in the sixties, are hardly in 
comparable condition. (See fig. K.) 


Attagis malouinus (Boddaert) 

Tetrao malouinus Boddaert, Tabl. Planch. Enl., 1783, p. 13. (Falkland 
Islands.) 

42,742, Arroyo Pilcaniyeu, Rio Negro, June 8, 1912, female. 

The present specimen has the lower breast and abdomen white, 
but otherwise differs somewhat from the published description of 
malouinus, as the dorsal surface is, in general, dull black, relieved 
by innumerable fine markings of cartridge buff and whitish with a 
slight mixture of cinnamon-buff, and the upper breast and foreneck 
are whitish marked heavily with blackish. It is closely similar to the 
figure given by Crawshay (1907, p. 131) . P. R. Lowe has named what 
appears, f;pQm ids abbreviated description, to be a somewhat similar 
specimen, Valle del Lago Blanco, Chubut, Attagis cheeputi 
(1921, p. idl) but with no other dtins available for comparison I have 
called the Pemberton specimen malouinus. It is apparently the most 
northerly of known records for the species. 
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Order COLUMBIFORMES 

Family COLUMBIDAE 
Metriopelia melanoptera melanoptera (Molina) 

Columha melcmoptera Molina, Sagg. Stor. Nat. Chili, 1782, p. 236. (Chile.) 
42,749, Arroyo Anecon Grande, Eio Negro, December 26, 1911, male. 

This specimen when killed had the cere red-orange, the eyes 
emerald green. It was said to have flushed from a nest containing 
eggs. 


Zenaidura auriculata auriculata (Des Murs) 

Prrisfera auriculata Des Murs, in Gay, Hist. Fis. Pol. Chile, ZooL, 1, 1847, 
p. 381. (Central provinces of Chile.) 

42,746, Valcheta C»’cek, Rio Negro, May 28, 1911, male. 

42,747-42,748, Rio Fetaleufu, Chubut, February 3, 1913, male and female. 

These are very slightly paler above than are birds from central 
Argentina. 


Chloroenas araucana (Lesson) 

CeUmha araucana Lesson, Voy. Coquille, Zool., libr. 4, July, 1827, pi. 40, 
(Talcahuauo, Province of Coneepcidn, Chile.) 

42.744, Puesto Moreno, Lago Nahuel Huapi, Rio Negro, March 1, 1912, 
female. 

42.745, Rio Corcovado, Chubut, January 12, 1913, male. 

The two are apparently adult, as both have a clearly marked white 
band across the back of the head. The female differs from the male 
in slightly smaller size, in paler hue of reddish brown, in suffusion 
of gray on breast, and in restriction of reddish brown on the scapulars. 
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Order PSITTACIFORMES 

Family PSITTACIDAB 
Microaittaoe ferruginea (Miiller) 

Fsittacus ferrugmeua Miiller, Vollst. Naturayst. Suppl., 1776, p. 75. 
(Straits of Magfellan.) 

42,876-42,877, Upper Arroyo Las Bayas, Rio Negro, June 3, 1912, two 
males, one female. 

Published records that I have seen all refer to more southern points 
than the one given above, so that the Pemberton specimens appear 
to mark the known northern limit for the species. The most northern 
point for the species in literature that I have encountered is that by 
Hartert (1909, p. 234) of a female shot by Koslowsky, May 21, 1899, 
at Lago Blanco, Chubut. 


Cyanoliseus patagonus patagonus (Vieillot) 

Paittaous patagonus Vieillot, Nouv. Diet. Ilist. Nat., 26, 1817, p. 367. 

(Buenos Aires.) 

42,873-42,874, Valcheta Creek, Bio Negro, May 25, 1911, males. 

These two have the bright coloration of the under surface and 
the dimensions characteristic of the typical form. C, I, andinus 
Dabbene and Lillo, of northwestern Argentina, is marked by duller 
more suffused coloration below, particularly on the abdomen, and 
C. I, hyroni (J. E. Gray) of Chile by larger size, particularly of the 
bill. 

One of these specimens is indicated as having had the iris and skin 
around the eye white and the feet pale flesh color. 
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Order CORACIIFOKMES 
Family TYTONIDAB 
T3rto alba tuidara ( J. E. Gray) 

Strix tuidara J. E. Gray, in Griffith ed., Cuvier Animal Kingdom, 6, 
1829, p. 75. (Brazil.) 

42,861, Nahuel Huapi, Rio Negro, January 3, 1913, female, taken by 
0. L. Nelson. • 

As Strix perlata Lichtenstein 1819 (in common use for this bird) 
is antedated by Strix perl at a Vieillot 1817 for another species, the 
name for this barn owl becomes tuidara. The bird differs from the 
North American form in the dark gray of the upper surface. 


Family STRIGIDAE 

Strix rufipes King 

Strix rufipes King, Zool. Jour., 3, 1827, p. 426. (Port Famine, Straits of 
Magellan.) 

42,872, Rio Hielo, Chubut, January 20, 1913, female. 

This specimen is fully adult and is darker in color than the only 
other specimen seen, an immature individual. The stomach, according 
to the collector ^s label, contained remains of small rodents. 


Bubo virginianus nacurutu (Vieillot) 

Strix nacurutu Vieillot, Nouv. Diet. Hist. Nat., 7, 1817, p. 44. (Paraguay.) 

42.859, Rio Pichileufu, Rio Negro, May 31, 1912, female. 

42,858, Bariloche, Rio Negro, February 24, 1912, immature female. 

42.860, Upper Arroyo Las Bayas, Rio Negro, June 3, 1912, female. 

As Buho magellanicus of Gmelin (1788, p. 286), although it applies 
to the present owl, is simply given as a variety under the species 
Strix buho, it cannot be taken as valid from that point. Likewise 
Bubo magellanicus of Daudin (2, 1800, p. 210), though on first glance 
apparently a definite name, on investigation proves to be merely 
variety F. under Strix bubo and so without standing. The first 
definite name applied to this owl seems to be nacur%iiu Vieillot, 1817. 
The three specimens listed vary somewhat in depth of color but offer 
no differences worthy of mention. 
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Olaucidium nanum nanum (King) 

Strix TUina King, Zool. Jour., 3, 1827, p. 427. (Port Famine, Straits of 
Magellan.) 

42,865-42,867, Lago Mosquitos, Chubut, March 18 and 19, 1913, two 
females, one male. 

42,864, Rio Fetaleufu, Chubut, February 4, 1913, male. 

42,862-42,863, Valle Frio, Chubut, January 21 and 24, 1913, two females. 

These birds have the dark bands on the tail broader than is the 
ease in specimens from the Straits of Magellan (the type locality for 
the typical form) but are nearer to true nanum than to vafrum 
Wetmore (1922, p. 323) from central Chile. In the male from Rio 
Fetaleufu the iris is marked as red-orange,’^ and the stomach 
content noted as grasshoppers. Two from Valle Frio had the iris 
indicated as yellow, while the stomach content in one is recorded 
as large grasshoppers, and in the other as ‘‘hummingbird moths, etc.” 
Three of the skins taken are in rufescent, and three in grayish 
plumage. 

It is highly probable that specimens wnll be secured eventually that 
will establish nanum as a subspecies of Olaucidium brasilianum, as 
the two groups are separated by differences in intensity of coloration 
alone. 

Intergradation between nanum and vafrum takes place apparently 
in western Rio Negro according to specimens secured by Peters (1923, 
pp. 307-308) near Bariloche, in the vicinity of Lake Nahuel Huapi, 
which I have examined. Two immature females shot January 30 
and 31, 1921, in typical South Andean forest, about one mile west 
of Bariloche, have the tail band similar to that of true nanum, A male 
killed February 11, 1911, on the Arroyo Piscicultura, seven miles east 
of the town of Bariloche, in more open country where true forest is 
replaced by heavy brush along streams, agrees with vafrum in having 
the dark bwds on the tail twice as wide as the light ones, but is 
slightly smaller. From this scanty evidence it may prove that 
transition between these two subspecies may be somewhat abrupt, as 
at thia point the heavy southern forests give way to open country 
where tree growth is represented only by scattered thickets, a change 
in ecological conditions that may control the distribution of the birds 
in question. 
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Asio flaxnmeiui flammeus (Pontoppidan) < 

Strix flammea Pontoppidan, Danske Atlas, 1, 1763, p. 617, pi. 25. (Sweden.) 

42,871, San Antonio Oeste, Rio Negro, May 10, 1913, male. 

The short-eared owl of South America, in accordance with Bangs’ 
outline of the species (1919, p. 96), should be known as Asio /. 
hreviauris, distinguished by larger bill and slightly paler color above. 
I cannot see, however, that the present specimen, and others that I 
have examined, oflPer characters not found in a series from North 
America. 


Speot3rto cunicularia cunicularia (Molina) 

Strix cunicularia Molina, Sagg. Stor. Nat. Chili, 1782, p. 263. (Chile.) 
42,868-42,870, Arroyo Las Bayas, Bio Negro, May 25, 1012, two males and 
one female. 

These appear similar to Chilian specimens. 


Family CAPRIMULGIDAE 
Thermochalcis longirostris (Bonaparte) 

Caprimulgus longirostris Bonaparte, Jour. Acad. Nat. Sci. Philadelphia, 
4, pt. 2, no. 12, 1825, p. 384. (Brazil.) 

42.881, Arroyo Tapiluque, Bio Negro, October 21, 1911, female. 

42,883, Arroyo Cumallo, Rio Negro, February 2, 1912, male. 

42.882, Pilcaniyeu, Rio Negro, January 4, 1912, 8ex(?). 

The male is darker throughout than the female, and is dis- 
tinguished further by greater extent of white in the tail, and white 
instead of buff on the outer primaries. 


Family ALCEDINIDAE 

Megaceryle torquata stellata (Meyen) 

Alcedo stellata Meyen, Nov. Act. Acad. Caes. Leop.-Carol. Nat. Curios., 
16, Suppl., 1834, p. 93, pi. 14. (Banks of Rio Clado, Province of San 
Fernando, Chile.) 

42,879, Lago Mosquitos, Cholila, Chubut, March 20, 1913, female. 

42,878, Rio Fetaleufu, Chubut, January 27, 1913, male (f). 

These two specimens have the back strongly spotted with white as 
is characteristic of the subspecies stellata. Miller (1918, pp. 352-353) 
has shown that Streptoceryle, which has been used as a genus for 
the larger American kingfishers, is not sufiSciently distinct from 
Megaceryle to warrant its maintenance as a valid group. 
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< Family PICIIXAB 

Dyctiopioas lignariuB (Molina) 

Picuz hgnarvua Molina, Sagg. Stor. Nat. Ohili, 1782, p. 236. (Chile.) 

42,887-42,889, Upper Bio Las Bayas, Bio Negro, June 3 and 4, 1912, 
male and two females. 

42.890, Lago Fetalafquen, Chubut, February 12, 1913, male juvenile. 

42.891, Bio Pico, Chubut, January 24, 1914, male. 

An immature male, with a few red tips still remaining on the 
feathers of part of the croi\Ti, is whiter below than older specimens. 
The plumage of winter birds is heavier and more lax than in summer 
skins, indicating a heavy feather growth to enable the birds to with- 
stand the rigors of a Patagonian winter. Specimens from central 
Chile have somewhat broader, heavier bills than the series here dis- 
cussed, while a female from Laredo Bay, Straits of Magellan, in the 
U. S. National Museum, agrees with Patagonian skins in this respect. 
The series from Chile is inadequate and it is not considered advisable 
at present to distinguish these modifications as forms. Should this 
course be taken later the name Picus melanocephalus King (1831, 
p. 14), described from the Straits of Magellan and Chiloe Island, may 
be available for the southern and eastern form. Measurements in 
millimeters of the series collected by Pemberton are as follows : Males 
(three specimens) : Wing, 94.0-95.3 (94.6) ; tail, 57.5-59.5 (58.0, from 
two specimens only) ; exposed culmen, 22.0-22.6 (22.3) ; tarsus, 19.0- 
20.5 (19.8). Females (two specimens) : Wing, 91.0-94.1 (92.5) ; tail, 
55.0-59.0 (57.0) ; exposed culmen, 19.4-19.5 (19.4) ; tarsus, 18.7- 
19.0 (18.8). 


IpocrantQT magellanicuB (King) 

Picus magellarUcus King, Zoo]. Jour., 3, 1828, p. 430. (Port Famine, 
Stridts of Magellan.) 

42,892-42,893, Lago Nahuel Huapi, Bio Negro, January and February 9, 
1912, shot by C. L. Nelson. 

Proip th^ plumage it appears that one of these is a male and the 
second a female. They seem to constitute a northern extension of 
rangq for the species. There is no indication on which side of the 
lake the birds were taken. 
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Colaptes pitdm cachinnans Wetmore and Peters 

Colaptes piUus cachinnans Wetmore and Peters, Proc. Biol. Soe. Washing 
ton, 36, March 20, 1922, p. 43. (Bariloche, Eio Negro, altitude 2500 
feet.) 

42,884--42,885, Bariloche, Rio Negro, February 24 and 26, 1912, male 
juvenile. 

42,886, Lago del Condor, Cholila, Chubut, March 19, 1913, female. 

The immature birds are fully grown ; they have the feathers of the 
crown tipped with grayish and show the faintly indicated malar stripe 
that distinguishes adult males from females. These three specimens 
bear out fully the characters of shorter bill and more heavily barred 
underparts assigned in the original diagnosis of -this race of the 
Chilian flicker. The adult female has the following measurements: 
Wing, 157 mm.; tail, 113.4 mm.; exposed culmen, 32.5 mm.; tarsus, 

29.6 mm. The exposed culmen in the males measures 34.6 and 

35.6 mm. respectively. (See pi. 14.) 


Family TROCIIILIDAE 
Sephanoides galeritus (Molina) 

TrochUns galeritus Molina, »Sagg. 8tor. Nat. Chili, 1782, p. 247. (Chile.) 

42,880, Lago Menendez, Chubut, February 24, 1913. 

This specimen does not have the sex indicated but seems to be a 
female. The genus name Eusfephanus of Reichenbach (1850), in 
common use for this species, is antedated by Sephanoides G. R. Gray, 
proposed in 1840 (1840, p, 14) "with Trochilus kingii Vigors (=r. 
galeritus Molina) as type. 
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Order PASSERIFORMES 
Family PURNARIIDAE 
Geositta cunicularia heUmayri Peters 

Geositta cuniculana hellmayr^ Peters, Occ. Pap. Boston Soc. Nat. Hist., 6, 
January 30, 192f>, p. 145. (Huanuluan, Bio Negro, Argentina.) 

42,999-43,000, Arroyo Seco, Bio Negro, August 17 and 24, 1911, males. 

43,001, Guaguel Niyeu, Bio Negro, November 14, 1911, male. 

43,002-43,003, Lago del Cisne, Oholila, Chubut, March 18, 1913, male and 
female. 

This series shows slightly greater size than is found in specimens 
of typical cunicularia from the Province of Buenos Aires and from 
Uruguay, being about equivalent in measurement to skins seen from 
central Chile. In color these skins from Patagonia are slightly grayer 
than those from the north, and browner than those from the west. 

The specimens treated here have the following measurements: 
Males (four specimens) : Wing, 94.0-101.0 (97.1) ; tail, 52.0-56.4 
(54.2) ; exposed culmen, 15.8-18.5 (17.2) ; tarsus, 22.5-23.6 (23.2). 

The male secured November 14, 1911, at Guaguel Niyeu, is indi- 
cated as parent of a set of eggs, 

Geositta rufipennis (Burmeister) 

Geohamom rufipennis Burmeister, Jour, fiir Omith., 1860, p. 249. 
(^‘Paranfi., Dr. Dabbene [1919, p. 133] has substituted Cordillera de 
Mendoza.) 

42.997, Head of Arroyo Cumallo, Bio Negro, January 17, 1912, male. 

42.998, Mait^n, Bio Chubut, Chubut, April 15, 1913, male. 

The subspecies of Geositta rufipennis are in such confusion that 
with material at hand it is not advisable to identify the present 
specimens beyond the species. The two listed above are of the type 
with avellaneous underparts (brighter on the sides), and agree in color 
with two smaller specimens from Chile in the U. S. National Museum 
that are probably G, r. fasciata (Philippi and Landbeck). The two 
from Patagonia are, however, much darker than a single skin from 
Potrerillos, Mendoza, near the locality suggested by Dabbene as the 
probable point from which Burmeister procured the typical form. 
Dr. Hellmayr informs me that he has examined Burmeister ’s types 
of rufipennis in the Halle Museum and that they are of the light- 
breasted form similar to skins from TilcaiA, Tucum&n, and Maimar&, 
Jujuy. The two birds secured by Pemberton measure as follows: 
Wing, 107.0-108.5 mm.; tail, 57.5-60.0 mm.; exposed culmen (one- 
specimen), 14.0 mm. ; tarsus, 25.0-26.0 mm. 
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XTpucerthia dumetaria dumetaria Is. Geoff. Saint-Hilaire 

Upuoerthia dumetaria Is. Geoff. Saint-Hilaire, Nouv. Ann. Mus. Hist. Nat. 
(Paris), 1, 1832, p. 394. (Patagonia.) 

43.004, Loma Partida, Bio Negro, June 18, 1911, male. 

43.005, Arroyo Seco, Bio Negro, September 7, 1911, female. 

43.006, Arroyo Cumallo, Rio Negro, January 28, 1912, male juvenile. 

These birds are probably representative of the typical subspecies 
of dumetaria. The immature specimen, which is in juvenal dress, is 
slightly more olive above than adults, and has the hind neck obscurely 
streaked and spotted with dull buff. The underparts are whiter and 
have more distinct dark squamations on the feathers and the abdomen 
mottled with dnsky. The adults measure as follows: Male: Wing, 
102.6 mm.; tail, 86.0 mm.; culmen from base, 36.9 mm.; tarsus, 
26.5 mm. Female : Wing, 102.8 mm. ; tail, 82.2 mm. ; culmen from 
base, 35.5 mm. ; tarsus, 27.0 mm. 

Oinclodes fuscus fuscus (Vieillot) 

Anthus fuscus Vieillot, Nouv. Diet. Hist. Nat., 26, 1818, p. 490. (Monte- 
video and Buenos Aires.) 

43,010-43,011, Lago Fetalaufquen, Cliubut, Marcli 3, 1913, male and female. 

These two specimens average darker above and below, and have 
slenderer bills than the majority of specimens of C. f. fuscus 
examined. As the series at hand is made up almost entirely of winter 
migrants, it is not practicable to study the variation of the race known 
as fuscus, a matter that may be undertaken successfully only with 
specimens secured on the breeding grounds. 

Oinclodes patagonicus rupestris (Kittlitz) 

Opetiorynchus rupestris Kittlitz, Mem. Acad. Imp, Sci. St.-P6tersbourg 
Div. Sav., 1, 1831, p. 188. (Chile.) 

43,007-43,008, Huanuluan, Bio Negro, December 7, 1911, male and female. 

43,009, Lago Fetalaufquen, Chubut, March 3, 1913, immature female. 

The two taken at Huanuluan are marked as accompanied with a 
set of eggs. The immature bird is slightly grayer than adults above 
and below. Hellmayr (1914, pp. 175-176) has noted that Oinclodes 
molitor of Scott (1990, p. 62) is a synonym of Opetiorynchus rupestris 
of Kittlitz, and that the bird should stand as a subspecies of C, pata^ 
gonicus. The localities given above are additional to those cited by 
Didibene (1919, pp. 181-182) in his revision of the Argentine forms 
of the genus Oinclodes, 
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Enicomis phoenicurus (Oould) 

Eremohim phoenicwrua Oould, Zool. Voy. Beagle, pt. 3, Birds, Nov., 1839, 
p. 69, pi. 21. (Port Desire, St. Julian and Santa Cruz, Patagonia.) 

43,023, San Antonio Oeste, Rio Negro, December 22, 1913, female juvenile. 

43,022, Paja Alta, Rio Negro, June 4, 1911, male. 

The immature specimen is slightly more huffy above than the 
adult, and has the lower surface less distinctly streaked. Both of 
these birds differ from Gould’s original plate of the species in having 
the median pair of rectrices without rufous and the breast grayish 
with distinct white streaks. 

If it is considered that Eremobius Gould, 3839, is preoccupied by 
Eremobia Stephens, 1829 (for a group of Lepidoptera), then the 
present genus must be known as Enicornis Gray (1840, p. 17), 
emended by Sclater to H enicornis. 

The bird described by Scott (1900, p. 63) as H enicornis wallisi 
from Arroyo Eke, Patagonia, is said to have a longer bill and shorter 
wing than Gould’s Eremobius phoenicurm, and the median rectrices 
without rufous. As it comes from Santa Cruz, only a short distance 
from the coast, it seems doubtful that it is different from phoenicurus, 
a point to be settled when types of the two forms can be compared. 
Salvador! (1908, p. 453) says that, according to Ilellmayr, the differ- 
ences outlined by Scott fail to hold and that skins seen in the Tring 
Museum that may be this form differ from Gould’s types in the 
British Museum only in lack or restriction of ferruginous at the base 
of the middle rectrices. Peters (1923, p. 314) has used the name 
wallisi for specimens from west central Eio Negro, but expresses 
doubt as to the validity of the form. 

The type specimen of Enicornis striata Allen (1889, p. 89), which 
I have examined in the American Museum of Natural History, proves 
to be Vpucerthia ruficauda and so has no connection with the present 
species. 

The immature bird secured by Pemberton has a distinct wash of 
cinnamon on the webs of the central tail feathers, the two adults a 
slighter indication of the same color. These are closely similar to the 
birds mentioned by Peters secured above, and to one that I took near 
Zapala in Neuquen. Under these circumstances it appears doubtful 
that coast and interior birds in Santa Cruz differ from one another as 
Scott has endeavored to hold. 
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Aphrastura spinicauda (Gmelin) 

MotacUla spinicauda Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 978. (Tierra 
del Fuego.) 

43,04 l-i3,043, Bariloche, Rio Negro, February 24 and 29, 1912, adult and 
immature male, immature female. 

The immature birds have the tails not quite grown. 

Sylviorthorhynchufl desmurii Gay 

Sylviorthorhynchus desmurii Gay, Hist. Fis. Pol. Chile, Zool., 1, 1847, 
p. 316. (Corral, Valdivia, Chile.) 

43,033, Lago Fetalaufquen, Chubut, March 4, 1913, immature female. 

This constitutes a new record of occurrence for the species. 

There is some confusion as to the place of original description 
since it is found in Gay as indicated above, wdth a reference to 
Desmurii Cl. Gay, leon./^ and in Desmurs^ Iconographie Ornitho- 
logique, where it was printed in Livraison 8 (published early in 1847) 
with a reference to Gay ^s w’'ork on Chile. Though Desmurs was author 
of the text on birds in both works, apparently the intention is to credit 
Gay with the present species. Desmurs’ plate in the Iconographie is 
lettered 8 . maluroides. 


Phleocryptes melanops melanops (Vieillot) 

Sylvia melanops Vieillot, Nouv. Diet. Hist. Nat., 11, 1817, p. 232. (Para- 
guay.) 

43,040, Rio Fetalaufquen, Chubut, February 4, 1913, male. 

The present specimen, an immature bird in full fall plumage, does 
not differ from available skins from Buenos Aires and Uruguay. 


Lepta^thenura aegithaloides pallida Dabbene 

Leptasthenura aegithaloides pallida Dabbene, £1 Hornero, 2, no. 2, Janu- 
ary, 1921, p. 135. (Puesto Burro, Mait4n, Chubut, altitude 700 meters.) 

43,025-43,026, Paja Alta, Rio Negro, June 4, 1911, males. 

These specimens, in full, heavy winter plumage, show very clearly 
the character of pale coloration that serves to distinguish the recently 
described subspecies pallida from typical aegithaloides of Chile. 
Following are measurements of these two birds: Wing, 64.4-66.0 mm. ; 
tail, 92.5-102.6 mm.; culmen from base, 8.7-10.0 mm.; and tarsus, 
17.8-18.5 mm. 
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Siptornis sordida sordida (Lesson) 

Synallaxis aordidus Lesson, Bev. ZooL, 1839, p. 104. (Chile.) 

43.018, Rio Fetaleufu, Ohubut, February 4, 1913, mule. 

43.019, Lago Fetalaufquen, Chubut, March 3, 1913, female. 

These two birds, both in barred juvenal plumage, with only a faint 
yellowish wash to indicate the throat patch, are somewhat brighter, 
more buffy brown than comparable skins of 8. s. flavogularis (Gould) 
from the Province of Mendoza, Argentina, and on this basis are placed 
with typical sordida. Material representing sordida of similar age 
from Chile is lacking. It is possible that these are intermediate 
specimens, since skins that I have seen from northern Rio Negro and 
Neuquen are closely similar to flavogularis from near Bahia Blanca. 

Siptornis modesta (Eyton) 

Synallaxis modeaiua Eyton, Jardine’s Contr. Ornith., 1851 (published 
1852), p. 159. (* 'Bolivia? Berlepsch, Jour, fiir Ornith., 1901, pp. 

94-95, considers that Chilian birds represent the typical form.) 

43.012, Paja Alta, Rio Negro, June 4, 1911, female. 

43.013, Arroyo Seco, Rio Negro, August 21, 1911, female. 

43.014, Arroyo Anecon Grande, RiO Negro, December 24, 1911, female. 

None of these three has more than a faint indication of a rufous 
throat patch. 8. modesta is readily distinguished from 8. sordida by 
the bicolored rectrices (all of the feathers being partly blackish and 
partly brown) and by the indistinct whitish striations on the breast. 
The two species are confused because of the rather loose way in which 
they are described and differentiated in the British Museum catalogue. 
Several subspecies of this bird have been described, but in absence of 
specimens of the species other than the three listed above I am unable 
to state to what form these belong. 

8. modesta is stated to be of widespread range in Argentina, but 
must be rarer than one would suppose from published statements, 
since I failed to secure it there during extended field work in 1920 
and 1921. 


Siptornis patagonica (d’Orbigny) 

Synallaxis patagonica d^Orbigny, Voy. Am. Merid., Ois., 1835-1844, p. 249. 
(RSo Negro.) 

43,020-43,021, Sau Antonio Oeste, Rio Negro, December 21, 1913, two 
males. 

These two specimens, in somewhat worn plumage, are from near 
the locality where the types were taken by d’Orbigny. 
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Siptornis antholdes (King) 

Synallctxis antho%dc8 King, Proe. Comm. ftci. Corr. Zool. Soc. London, 
March 2, 1831, p. 30. (Straits of Magellan.) 

43,015-43,017, Bariloche, Rio Negro, March 8, 1912, two immature males, 
one adult female. 

These three specimens are more huffy below than a single skin 
examined from Laredo Bay in the Straits of Magellan, but as the latter 
is in juvenal plumage, it is not strictly comparable. The present species 
appears specifically distinct from Siplornis hudsoni Sclater of central 
Argentina. 


Pseudoseisura gutturalis (d'Orbigny and Lafresnaye) 

Anahates gutturalis d’Orbigny and Lafresnaye, Mag. Zool., 1838, cl. 2, 
p. 15. (Rio Negro, Patagonia.) 

42,995-42,996, Arroyo Las Bayas, Rio Negro, May 25, 1912, male and 
female. 

These birds, in full winter plumage, are much more heavily 
feathered than specimens taken in w’^orn midsummer dress, but are 
otherwise similar save that the short crest is more obscured by the 
longer, fuller feathers below it. 


Pygarrhichas albo-gularis (King) 

DenAracolaptes albo-gularis King, Proc. Comm. Sci. Corr. Zool. Soc. London, 
March 2, 1831, p. 30. (Straits of Magellan.) 

43.037, Bariloche, Rio Negro, February 26, 1912, male. 

43.038, Upper Arroyo Las Bayas, Rio Negro, June 3, 1912, female. 

43.039, Rio Pico, Chubut, January 24, 1914, female. 

The first and last of the skins listed are in immature dress, with 
streaked dorsal surface. The second is fully adult. No specimens 
have been examined from the Straits of Magellan in this connection, 
but the birds here discussed do not seem to differ from tw’o from 
Valdivia, Chile. 
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FamUy RHINOCRYPTIDAE* 

Scytalopus ma^rcUanictu (Gmelin) 

Moiacilla magellanica Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 979, (Tierra 
del Fuego.) 

43,032, Bariloche, Rio Negro,' February 24, 1912, female. 

The single specimen, though fully grown, apparently is immature. 
It is slightly lighter in color than specimens in the National Museum 
from the vicinity of the Straits of Magellan, but is darker than others 
from near Valdivia, Chile. It is possible that magellanicus in the 
regions mentioned may, with sufficient material, be separated into two 
geographical races. 


Teledromas fuscus (Sclater and Salvin)^ 

JRhinocrypta fuaca Sclater and Salvin, Nom. Av. Neotr., 1873, p. 161. 
(Mendoza.) 

43,024, Nahuel Niyeu, Rio Negro, July 5, 1911, male. 

The single specimen taken is very slightly brighter than skins 
examined from General Roca, Rio Negro, a condition due without 
doubt to the fact that it is in fresh plumage, while the others were 
secured in midsummer. The feathers are remarkably lax and full, 
the condition suggesting that found in jays, tits, and others taken in 
the dead of winter in cold countries. 

Measurements of this specimen are as follows: Wing, 77.3 mm.; 
tail, 69.2 mm. ; exposed culmen, 12.6 mm. ; tarsus, 32.7 mm. 

Scelorchilus rubecula (Kittlitz) 

Pteroptochoa rubecula Kittlitz, Mem. Acad. Imp. Bcieuc. St.-P6tersbourg 
Div. Sav., 1, 1830, p, 1^9, pi. 2. (Concepcidn, Chile.) 

43.044, Bariloche, Bii^ Kegro, February 29, 1912, female. 

43.045, Lago Fetalaufqueu, Ohubut, February 12, 1913, male. 

43,046-43,047, Pico, Chubut, January 24, 1914, male and female. 

Oberholser (1923, pp, 326-327) has indicated that Pteroptochos 
Kittlitz is a synonym of Hyldctes King, and has renamed the group 
of small tapaculos Scelorchilus with Pteroptochos rubecula Kittlitz 
as typ^ 

1 If it is considered that the first group name selected designates the type 
for a family, the tapaculos must be known as the Rhinocryptidae, sinee 
d^Orbigny (1839, p. 192) used for the species that he treated the group name 
Bhinomydaeae, taken from Shinomya, which is a synonym of Shinoorypta, 

3 For use of the generic term Teledromas, see Wetmore and Peters (1922, 
p. 41). 
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The series of specimens secured by Pemberton is fairly uniform 
in coloration. 

Study of specimens in the U. S. National Museum and the Harvard 
Museum of Comparative Zoology has seemed to indicate three well 
marked forms of this species, but receipt of an excellent series of 
fresh material from Chile, collected for the Field Museum of Natural 
History, which I have examined through the kindness of Dr. Ilellmayr, 
apparently shows that the species does not vary notably throughout 
its range. The subspecies hylonympha and nemorivaga described 
respectively by J. L. Peters and myself appear to have been based on 
postmortem changes in coloration and so must stand as synonyms of 
ruhecula. Skins from Bariloche and western Chubut are very faintly 
darker above especially on the crown, and are somewhat darker on 
the flanks, than a series from the provinces of Valdivia and Malleco, 
Chile. A large series from Chiloe Island is also very faintly darker 
lhan skins from central Chile. The distinctions are so weak that at 
present it is deemed best not to recognize them by name. 

Pteroptochos tamii tamii (King)^ 

Hylactes tarnii King, Proc. Comm. Sci. Corr. Zool. Soc. London, pt. 1, 
January 6, 1831, p. to. (Port Otway, Straits of Magellan.) 

43.048, Bariloche, Bio Negro, February 24, 1912, male. 

43,050, Lago Mosquitos, Cholila, Chubut, March 19, 1913, female. 

43.049, Rio Fetaleufu, Chubut, February 4, 1913, male. 

The specimens taken February 4 and March 19 are molting on the 
fore part of the body and head. 

The small series listed above agrees in general with two skins in the 
U. S. National Museum from Port Otway in the Straits of Magellan, 
but in common with two others from Nahuel Huapi (purchased for 
the Biological Survey, from the collector E. Budin) averages almost 
imperceptibly paler. Two skins in the National Museum from 
Valdivia, Chile, have the back, breast, and foreneck distinctly lighter 
and* browner than others, and may be distinguished as Pteroptochos 
tarnii ruficeps (d’Orbigny and Lafresnaye). As in the original 
description King gives the habitat of Hylactes tarnii as Chiloe Island 
and Port Otway, I hereby restrict the type locality of Pteroptochos 
tarnii tarnii to Port Otway, Straits of Magellan. 

1 For use of the generic name Pteroptochos in this connection, see Hellmayr 
a»24,p. 8). 
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Family TYRANNIDAE 

Agriornis striata striata Goul^ 

Agrtornis atriatus Gould, Zool. Voy. Beagle, pt. 3, Birds, July, 1839, p. 56. 
(Santa Cruz, Argentina.) 

42,967-42,969, Cabeza do Vaca, Bio Negro, September 15, 1911, male and 
two females. 

These specimens, in full plumage, are similar to others examined 
from General Roca, Rio Negro, Zapala, Neuquen, and the Province 
of Mendoza. Females differ from males only in that the two outer- 
most primaries are normal, instead of being abruptly narrowed at 
the tip. 


Agriornis montana (d^Orbigny and Lafresnaye) 

Pepoaza montana d^Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, p. 64. 

(Chuquisaea, Bolivia.) 

42.970, Cerro Aspero, Bfo Negro, December 17, 1911, female. 

42.971, Lago del Condor, Cholila, Chubut, March 19, 1913, young male. 

The immature bird, in juvenal plumage, is much darker in color 
than the adult, both above and below, and has the abdomen and under- 
tail coverts washed with buff. The tail is white as in older plumages, 
while the ninth and tenth primaries are normal as in females, not 
conspicuously narrowed as in old males. The female is in worn 
breeding plumage. 

Agriornis letccurus Gould (1839, pi. 13) is based on the immature 
plumage of this species from the coast of Patagonia, and agrees closely 
with the specimen from Lago del Condor. The female listed above is 
slightly darker than three seen from Chile, and probably differs sub- 
specifically from typical montana. With a larger series it may be 
possible to recogni:^e le^^^ra of Gould as a valid subspecies for birds 
of this species from Pftagonia. Agriornis poliosoma Scott (1900, 
p. 55) from the Afijpoyo Gio, Santa Cruz, from the description will 
probably appear as a synonym of leucura. 

Peters (14123, p. 319) has listed skins from Huanuluan as leucura 
without comment. 
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Myiotheretes rufiventris (Yieillot) 

Tyrannns rufiventris Vieillot, Tabl. Enc. Meth. Ornith., 2, 1823, p. 856. 
(Montevideo, Uruguay.) 

42,972-42,973, Arroyo Seoo, Bio Negro, September 2 and 6, 1911, males. 
42,974, Cerro Anecon Grande, Bio Negro, January 16, 1911, male. 

The January specimen is much worn. 


Taenioptera pyrope ignea Wetmore 

Taenioptera pyrope ignea Wetmore, Univ. Calif. Publ. ZooL, 21, June 16, 
1923, p. 334. (Laredo Bay, Straits of Magellan.) 

42,978-42,979, Barilocbe, Bio Negro, February 22 and 24, 1912, juvenile 
male and female. 

42,980-42,981, Bio Fetaleufu, Chubut, February 3, 1913, immature males. 

These specimens are paler above than typical T. p. ignea from the 
Straits of Magellan, but are nearer to that form than to true pyrope 
of central Chile. They probably mark the northern limit of the 
southern form. One of the young from Bariloche has molted into 
first fall dress. The female, still in juvenal plumage, is hair brown 
above and on the vsides, and has the gray of the breast indistinctly 
and indefinitely streaked with whitish. None of the males shows the 
deeply excised outer primaries found in adults after the first complete 
wing molt. 


Taenioptera murina (d^Orbigny and Lafresnaye) 

Pepoaza murina d’Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, p. 63. 
(Bio Negro, Argentina.) 

. 42,976, Cabeza de Vaca, Bio Negro, September 18, 1911, male. 

42,976-42,977, San Antonio Oeste, Bio Negro, December 21, 1913, adult 
and immature male. 

The immature bird, which is fully grown but is in juvenal 
plumage, is tinged faintly with ochraceous above and below, has the 
throat streaks brownish in color and nearly obsolete, and the breast 
•faintly mottled with grayish. Four outer primaries are faintly 
sinuate on the inner margin as in the adult, but the two outer 
primaries are normal as in females, not deeply incised and attenuate 
as in adult males. 
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Taentoptera rubetra Burmeister 

TaefUoptera rubetra Burmeister^ Jour, fur Omith., 1860, p. 247. (Sierra 
de Mendoza.) 

42,988, San Antonio Oeste, Bio Negro, December 21, 1913, female adult. 

421,986-42,987, Arroyo Seco, Bio Negro, September 6 and 8, 1911, two 
males. 

The three specimens taken are all in full breeding plumage. The 
male in this species is somewhat less heavily streaked on the breast 
and is more rufescent above than the female. The two outermost 
rectrices, though normal in the female, are distinctly attenuated at 
the tips in the male. 

Lichenops perspicillata andina Ridgway 

Lichenops perspiciXlatus andinus Bidgway, Proc. IT. S. Nat. Ii^s., 2, May 
22, 1879, p. 483. (Santiago, Chile.) 

42,993-42,994, Corral Chico, Bio Negro, September 25, 1911, adult males. 

42,989-42,992, Arroyo Cumallo, Bio Negro, January 28, 1912, three young 
males, one young female. 

The adult males have the white of the wing somewhat less obscured 
by black than usual in typical andina, but are nearer that form than 
to perspicillata; the black markings on the outer webs of the primaries 
are broad and extend far beyond the coverts. One specimen differs from 
any other seen in that the forehead at the base of the bill is white, 
this color extending to the feathers of the nasal fossae. Two of the 
young from the Arroyo Cumallo are in worn plumage, but have not 
yet begun to molt. The adult males have a wing measurement of 
90.1 and 93.2 mm., respectively. 

Muflciiftxicola hatcheri Scott 

Muscisaonioola hatcheri Scott, fball, Brit. Orn. Club, 10, March 31, 1900, 
p. 55. (Cordi^era, Upper Bio Chico, Santa Cruz, Argentina.) 

42,985, Lago Fetalaufquen, Chubut, March ^ 1913, male. 

The preseijt specimen agrees with Scott’s brief diagnosis of* 
hatcheri from the headwaters of the B!o Chico and is identified, with 
some reservation, as that bird. It is an immature specimen but fully 
grown. Compared with a single skin of Muscisaxicola grisea Tacsa- 
nowski (1884, p. 213) from OUantaytambo, Peru, the skin from Lago 
Fetalaufquen is distinctly more brownish above, and has the light 
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breast indistinctly mottled with gray to produce an almost impercept- 
ible, irregular streaking of light and dark. The forehead is whitish 
save for a narrow space at the base of the culmen, while the super- 
ciliary is indistinct behind the eye. The greater and middle wing 
coverts are tipped indistinctly with dull buff to form two poorly 
differentiated bands, with further irregular buff edgings on the lesser 
coverts. The inner primaries and secondaries are tipped distinctly 
with whitish, all of these wing markings probably being marks of 
first winter plumage. The skin has the following measurements: 
Wing^ 132.0 mm. ; tail, 73.5 mm. ; culmen from base, 17.0 mm. ; tarsus, 
31.8 mm. 


Muscisaxicola frontalis (Burmeister) 

Ptyonura frontalis Burmeister, Jour, fiir Ornith., 1860, p. 248. (Base of 
the Sierra Mendoza, Argentina.) 

42,982, Anecon Grande, Rio Negro, January 16, 1912, immature male. 

The present specimen though immature is fully grown ; it has dull 
buff tips on the wing coverts that form two indistinct wing bands, 
while the black of the head is somewhat suffused. The distinctions 
between frontalis of Argentina and its supposed subspecies nigrifrons 
Philippi and Landbeck (1864, p, 436) of Chile is somewhat uncertain. 
Three skins from Chile (two from near Santiago) resemble the skin 
from Rio Negro but are somewhat duller colored above. No typical 
specimens of frontalis are at hand. As the skin from Anecon Grande 
is that of an immature bird it is hardly comparable with the three 
adults supposed to represent nigrifrons, so that it is not identified 
subspecifically. The measurements are as follows : Wing, 119.5 mm. ; 
tail, 74.3 mm. ; culmen from base, 21.0 mm. ; tarsus, 33.0 mm. 

Muscisaxicola macloviana mentalis d’Orbigny and Lafresnaye 

Museisaxioola mentalis d’Orbigny and Lafresnaye, Mag. Zool., 1837, el. 2, 
p. 66. (Cobija, Bolivia, Arica, and Patagonia.) 

42,960-42,961, Nahuel Niyeu, Rio Negro, July 6, 1911, males. 

42,962, Arroyo Seco, Bio Negro, September 7, 1911, male. 

42,963-42,965, Lago Fetalaufquen, Chubut, March 3 and 4, 1913, two 
males and immature female. 

The immature bird recorded, save for larger size, is reminiscent 
of ilf . macuUrostris, since it has the same cinnamon wash on wings and 
back, and lacks entirely the dark markings found on the head in 
adults. The bird though in full juvenal plumage is not entirely 
grown. The present specimens are allocated under the subspecies 
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mentalis without comparison with typical macloviana from the 
Falkland Islands, as recent authors have considered the two distinct. 

Skins from Chile seem slightly paler above than those listed here, 
as well as from others seen from the vicinity of the Straits of Magellan 
(January and February) and Puesto Burro, Mait6n, Chubut (April 
19, 1918). 


Muscisaxicola flavinucha Lafresnaye 

Muaciscixicola flavinucha Lafresnaje, Bev. Mag. Zool., 1855, p. 59. (Chile.) 

42,983-42,984, Anecon Grande, Bio Negro, January 16, 1912, males. 

These two appear slightly darker and grayer above and below, and 
have the flanks paler than a series of five examined from Chile. The 
latter, however, were prepared many years ago and may have changed 
in color with age. The species has been recorded from the Cumbres 
Calchaquies, Tucuman, at an altitude of 4500 meters, and from Santa 
Catalina, Jujuy (Dabbene, 1910, p. 321), but the two specimens listed 
above appear to constitute the only records for Patagonia. 


Muscisaxicola capistrata (Burmeister) 

Ptyonura capistrata Burmeister, Jour, fur Ornith., 1860, p. 248. (Base of 
Sierra de Uspallata, Mendoza.) 

42,966, Corral Chico, Bio Negro, September. 25, 1911, female. 

The single specimen is in breeding plumage. The present species, 
which is not included in the Catalogue of Birds in the British 
Museum, was described by W. E. D. Scott (1900, p. 55) from Coy 
Inlet, Santa Cruz, as Muscisaxicola garretti. The bird from Corral 
Chico does not appear to differ from three skins in the U. S. National 
Museum from Mendoza, while these in turn resemble one from Puesto 
Burro, Maiten, Chubut, secured in April, 1918, and four from near 
Coy Inlet, Santa Cruz (see also Schalow, 1900, p. 97). The species 
as yet appears to be rare in collections. 


Muscisaxicola macullrmitris d’Orbigny and Lafresnaye 

Muscisiixioola maoulirostris d’Orbiguy and Lafresnaye, Mag. Zool, 1837, 
cl. 2, p. 66. (La Paz, Bolivia.) 

42.958, Corral Chico, Elo Negro, October 15, 1911, female. 

42.959, Cerro Anecon Grande, Bio Negro, January 17, 1912, female. 


These two specimens are in normal spring and summer plumage. 
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Lessonia rufa rufa (Gmelin) 

Alauda rufa Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 792. (Buenos Aires.) 

43,030-43,031, Corral Chico, Bio Negro, September 25, 1911, male and 
female. 

In the male of the present species the seventh and tenth primaries 
are normal while the eighth and ninth are narrowed and slightly 
shortened so that they are concealed beneath the tenth. In the female 
the wing formula is 9, 8, 7, 10, and the eighth and ninth are normal. 
The elongated hind claw, like that of a pipit, is certain to attract 
attention in handling these birds in the flesh. The two listed above are 
in full breeding plumage. 


Myiosympotes flaviventris (d’Orbigny and Lafresnaye) 

Aleciurus flaviventris d^Orbigny and Lafresnaye, Mag. Zool., 1837, el. 2, 
p. 55. (Corrientes, Argentina.) 

43,056, Rio Chubut, below Leleque, Chubul, January 1, 1914, adult male. 

This specimen, in full plumage, has the following measurements: 
Wing, 50.4 mm. ; tail, 54.0 mm. ; culmen from base, 13.3 mm. ; tarsus, 
20.7 mm. Specimens from Patagonia, west Argentina (Mendoza), 
and Chile, average slightly larger than those from Buenos Aires north 
into Paraguay, and later may possibly warrant a subspecific desig- 
nation when they will be known as M, f. citreola (Landbeck) described 
from the Valley of Mapocho above Santiago, Chile (Landbeck, 1864, 
p. 338). 


Spizitomis flavirostris flavirostris (Sclater and Salvin) 

Anaeretes flavirostris Sclater and Salvin, Proc. Zool. Soc. London, 1876, 
p. 356. (Tilotilo, Yungas, Bolivia.) 

43,029, Arroyo Salado, Rio Negro, July 16, 1911, male. 

The present specimen marks the most southern point at which 
A. flavirostris is known. It is in winter plumage, and is grayer above 
and yellower below than birds taken in midsummer. The species is 
readily distinguished from any of the forms of A. parulus by the 
yellowish base of the lower mandible and the more heavily streaked 
underparts. 
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Spisitornifl panilns curatus Wetmore and Peters 

Spieitornis pofrulua curatus Wetmore and Peters, Auk, 1924, p. 145. (Bio 
Colorado, Gobernacidn de Bio Negro, Argentina.) 

43,027-43,028, Paja Alta, Bio Negro, June 4, 1911, females. 

These two specimens represent the southern limit from which I 
have seen skins of this subspecies though Durnford (1877, p, 34) has 
recorded the bird from Chubut. /8. p. curatus, described from Rio 
Colorado in eastern Rio Negro, ranges north to Cordoba, and the 
eastern foothills of the Andes in Mendoza. It is distinguished from 
8. p, patagonicus Hellmayr, of northwestern Rio Negro and eastern. 
Neuquen, by the yellow abdomen and browner back, and from 8. p. 
parulus by paler dorsal surface and distinct wing bars. 

Tachuris rubrigastra rubrigastra (Vieillot) 

Sylvia rubrigastra Vieillot, Nouv. Diet. Hist. Nat., 11, 1817, p. 277. (Para- 
guay and Buenos Aires.) 

43,055, Valcheta, Rio Negro, October 4, 1911, male. 

The present specimen, in fully adult plumage, is identical with 
skins from the Province of Buenos Aires. Measurements: Wing, 
62,0 mm. ; tail, 44.0 mm. ; culmen from base, 10.9 mm. ; tarsus, 20.5 mm. 
Durnford (1877, p. 34; 1878, p. 395) has recorded the species as 
common south to the Chubut and Sengel rivers in Chubut. 

Elaenia albiceps albioeps (d’Orbigny and Lafresnaye) 

Muscipeta aUbiceps d’Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, 
p. 47. (Yungas, Bolivia.) 

43,057-43,058, Bariloche, Rio Negro, February 24, 1912, adult male and 
juvenile female. 

43,059, Rio Pico, Chubut, January 27, 1914, male. 

The immature bird is not quite fully grown. 

The type locality for this form has been restricted to Yungas by 
Berlepsch (1907, p. 403). 

Family PHYTOTOMIDAE 

Phytotoma rara Molina 

Thytotoma rara Molina,* Sagg. Stor, Nat, Chili, 1782, p. 254. (Chile.) 

42,924-42,925, Bariloche, Bio Negro, February 24 and 25, 1912, male and 
female. 

These, two specimens seem a trifle smaller than a small series from 
near Santiago, Chile, but are otherwise similar. The wing in the male 
measures 88^ mm., and in the female 87.8 mm. Both specimens are in 
rworn breeding plumage. The iris in the male isl recorded as red orange. 
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Family HIRUNDINIDAB 
Iridoprocne meyeni (Cabanis) 

Petrochelidon meyeni Cabanis, Mus. Hein., pt. 1, 1850, p. 48. (Santiago, 
Chile.) 

42.895, Eio Fetaleufu, Chubut, February 3, 1913, adult female. 

42.896, Rio Pico, Chubut, January 19, 1914, immature female. 

These specimens seem faintly darker than skins from central Chile, 
but are similar to them in size. Specimens in the U. S. National 
Museum from the Straits of Magellan have slightly longer wings 
than those from the type locality. Though Sharpe (1885, p. 117) 
remarks that in the j^oung of this species the white supraloral streak 
is more distinct than in the adult, I find it barely perceptible in two 
juvenile birds (including one taken personally at Guamini, Buenos 
Aires, and the one listed above). 


Pygochelidon patagonica patagonica (d'Orbigny and Lafresnaye) 

Hirundo patagonica d’Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, 
p. 69. (Patagonia.) 

43,897-43,898, Cerro Aneeon Grande, Bio Negro, January 7, 1912, males. 

42.899, Arroyo Cumallo, Rio Negro, January 28, 1912, immature male. 

42.900, Bio Pico, Chubut, January 19, 1914, female. 

In a small series of this swallow’ there is no notable variation in 
skins from Buenos Aires south to the Straits of Magellan. 


Progne elegans Baird 

Frogne elegans Baird, Rev. Am. Birds, May, 1865, p. 275. (Vermejo 
River, Argentina.) 

42,894, Corral Chico, Rio Negro, October 15, 1911, male. 

This specimen must record an early migrant of the species at this 
southern locality. 

P. L. Sclater (Sclater and Hudson, 1888, p. 24) has doubted the 
occurrence of this species in Chile, but Edwyn C. Reed (1896, p. 199) 
records that he collected several specimens at Paine, in the Province 
of 0 'Higgins. 

Mr* Todd has called attention to the fact that Progne elegans 
Baird is the same as P. furcata Baird, the name in common use for 
this martin, and must replace it, as, though both are described in the 
same work, elegans is given first* 



454 


University of California Publications in Zoology [Vol.24 


Family TROGLODYTIDAE 
Troglodytes musculus magellanicns Gould^ 

Troglodytes magellarUcus Gould, Proc. Zool. Soc. London, February 20, 
1837, p. 88. (Straits of Magellan.) 

43.034, Arroyo Salado, Rio Negro, July 16, 1911, male. 

This specimen, in somewhat worn and abraded plumage, is similar 
in coloration of tail and back to a small series from the Straits of 
Magellan, and to some migrant house w'rens found in winter in Buenos 
Aires. It is distinctly different from a good series from Chile and 
Mendoza that represent the Chilian form. Identification is made in 
accordance with Ilellmayr’s arrangement of the subspecies of T, 
musculus (1921, pp. 275-276). I believe that the statement {loc, cif,, 
p. 276) regarding the differences between chiJensis and magellanicus 
has been reversed through some slip, and that the characters outlined 
of more brownish back, more rufous rump, rectrices, etc., are intended 
to apply to magellanicus and not to chilensis as stated. 

Troglodytes musculus chilensis Lesson 

Troglodytes chilensis Lesson, Voy. Coquille, Zool., 1, pt. 2, April, 1830, 
p. 665. (Concepci6n, Chile.) 

43.035, Lago Fetalaufquen, Chubut, March 3, 1913, female. 

This specimen has the pale coloration characteristic of the Chilian 
bird. Like the skin of T, m. magellanicus it is identified in accord- 
ance with Hellmayr’s arrangement (1921, pp. 275-276). (See also 
Chapman and Griscom, 1924, p. 299.) 

Oistothorus platensis homensis (Lesson) 

Troglodytes homensis Lesson, LUnstitut, No. 72, September 27, 1834, 
p. 316. (jOn ship board at sea twenty leagues southeast of Cape 
Horn.) 

43.036, Arroyo Las Bayas, Rio Negro, May 27, 1912, male. 

This bird, in bright plumage, agrees with skins seen from Chile 
and the Straits of l|iagellan. As C. p. platensis is recorded from 
Bahia Blanca, Las Bayas must be near the northern limit for homensis. 

Hellmayr (1921, p. 252) has shown that Troglodytes homensis 
Lesson, usually referred to the Patagonian house wren, in reality 
relates to Cistotkorus. 

1 For a statement regarding this form see a recent paper by Chapman and 
Griscom^ (1924, pp. 301-30^). 
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Family MIMIDAE 

Ifimiu patagonictts patagonicus (d’Orbigny and Lafresnaye) 

Orphem paiagonicm d^Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, 
p, 19. (Patagonia.) 

43,053-43,054, San Antonio Oeste, Bio Negro, December 22, 1913, adult 
male, juvenile female. 

43,051-43,052, Paja Alta, Rio Negro, June 4, 1911, females. 

The specimen in juvenal plumage from San Antonio is not quite 
fully grown. It has the dull grayish-brown upper breast streaked 
obscurely with whitish, but is otherwise similar to adults, though 
duller. June specimens, in full winter plumage, are richer in color 
than the December male, which is in worn breeding plumage. 


Family TURDIDAE 

Turdus magellanicus pembertoni Wetmore 

Tvrdm magellameus pemhcrtoni Wetmore, Univ. Calif. Publ. Zool., 21, 
no, 12, Juno 16, 1923, p. 335. (Cerro Anecon Grande, Rio Negi-o. 
Argentina.) 

43,065-43,069, Cerro Anecon Grande, Rio Negro, January 7, 1912, adult 
and two juvenile males, two adult females. 

The present form, apparently one inhabiting the eastern, less 
elevated portion of northern Patagonia, where it is recorded only 
from Rio Negro, is distinguished from T. m. mageUanicus of the 
Straits of Magellan by much paler coloration. The type of the form 
is one of the adult females (M. V. Z. no. 43,065). Birds seen from 
Lake Nahuel Iluapi agree in color with the southern subspecies. The 
paler, less buffy coloration that distinguishes this form holds for skins 
in juvenal plumage, as is shown when the two spotted young in the 
present collection are compared with birds in similar state of plumage 
in the U. S. National Museum, from Tierra del Fuego and the Straits 
of Magellan. One of the young taken by Pemberton is fully grown, 
the other is only recently from the nest. 
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Family MOTACILLIDAE 
Anthtu correndera correndera Yieillot 

Anthuz correndera Vieillot, Nouv. Diet. Hist. Nat., 26, 1816, p. 491. 
(Paraguay and Bio do la Plata.) 

43,060-43,061, Paja Alta, Bio Negro, January 4, 1911, male and female. 

These two birds, both fully adult, indicate a slight tendency toward 
A, c. chUensis in the yellowish cast of the dorsal surface and breast. 
(See fig. B.) 


Anthus correndera chilensis (Lesson) 

Corydalla chilensis Lesson, Bev. Zool., 2, 1839, p. 101. (Chile.) 

43,062-43,064, Lago San Martin, Santa Cru 2 , December 11, 1914, one male, 
two females. 

One of these specimens agrees in buffy coloration with skins from 
sentral Chile and the Straits of Magellan, a second is less yellowish, 
tvhile the third might pass for correndera. The three show evident 
intergradation between chilensis and the typical form, but seem best 
illocated under the subspecies of western and southern distribution. 
A.11 are in a good state of breeding plumage. 


Family ICTBRIDAB 
Trupialis militaris militaris (Linnaeus) 

Sturnus militaris Linnaeus, Mant. Plant., app. 1771, p. 527. (‘* Terra 

Magellanica. ’ 0 

42.901, Valcheta, Bio Negro, May 25, 1911, male. 

42.902, Paja Alta, Bio Negro, June 7, 1911, male. 

42.903, Nahuel Niyeu, Bio Negro, July 6, 1911, female. 

42.904, Arroyo. Cumallo, Bio Negro, January 28, 1912, juvenile male. 

Adults taken are in full winter plumage. The immature bird is in 
iuvenal dress, with merely a wash of red on the median line of the 
)reast. Wing measurements of the two males (124.0 and 122.2 mm.) 
ind of the female (116.0 mm.) are slightly less than in militaris from 
louthern Patagonia, where the wing in males (Gregory and Laredo 
3ay, Straits of Magellan, and Rio Gallegos, Santa Cruz), ranges from 
128.5 to 139.1 mm. 
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Notiopgar cnraeus (Molina) 

Turdm curaeus Molina, Sagg. 8tor. Nat, Chili, 1782, p. 252. (Chile.) 

42,905-42,906, Bio Corcovado, Chubut, January 12, 1913, male and female. 

The female is in worn plumage while the male has begun to molt. 
Specimens from western Patagonia have slightly longer bills than 
those from central Chile. For use of the generic term Notiopsar see 
Oberholser (1921, p. 136). 

Agelaius ttailius thilius (Molina) 

Turdus thilius Molina, Sagg. Stor. Nat. Chili, 1782, p. 250. (Chile.) 

43,088, Rio Petaleufu, Chubut, February 4, 1913 [female ]- 

42,909-42,910, Lago Mosquitos, Cholila, Chubut, March 18, 1913, females. 

These three specimens, all from the Andean region, agree in meas- 
urements (wing, 80.5, 82.0, and 86.0 mm.) with a series of the typical 
form from Chile. The first two appear to be small, but the measure- 
ments given do not represent the proper size, since in these indi- 
viduals the wing quills are not quite grown after molt. 

Agelaius thUiua chryBoptems Vieillot 

Agelaius chrysopterus Vieillot, Nout. Diet. Hist. Nat., 34, 1819, p. 539. 

(Paraguay.) 

42,907-42,908, Arroyo Seco, Rio Negro, August 17 and 18, 1911, males. 

These two, with wing measurements of 89.3 and 90.0 mm. respec- 
tively, while a trifle larger than usual in chrysopterus (eleven males 
from Buenos Aires and Santa P6 have the wing from 81.5 to 88.5 mm., 
average 85.1 mm.) seem as near that form as to true thilius, in which 
the wing ranges from 92,0 to 95.5, average 94.0 mm. (specimens from 
Chile and Peru) . The two skins listed are nearly in breeding plumage. 

MolothruB bonarienais bonariensis (Gmelin) 

Tanagra honariensis Gmelin, Syst. Nat., 1, pt. 2, 1789, p. 898. (Buenos 
Aires.) 

43,085-43,087, Valcheta, Rio Negro, June 9 and October 5, 1911, two adult 
males, adult female. 

One of the males taken (no. 43,086) has the bill so shortened and 
tMckened, apparently through some slight deformity, as to suggest 
Molothrus brevirostris. The specimen, however, has the coloration 
and the longer tarsus found in honariensis. 
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Family PRINGILLIDAB 
mcalis arvenais arvensis (Kittlitz) 

FringUla aroenais Kittlitz, Mem. Acad. Imp. 8ci. Saint-P4tersbourg Div 
Sav., 2, 1835, p. 470, pi. 4. (Valley of Quillota, Chile.) 

42,957, Bariloche, Rio Negro, February 29, 1912, female. 

The specimen is an adult in worn breeding plumage. 

Sicalis lebnmi (Oustaiet) 

Psevdochloris lehruni Oustalet, Miss. Sci. Cap Horn 1882-1883, 6, 1891, 
Ois., p. 88. (* ‘Missioneros, Patagonio.’’) 

42,951—42,953, Arroyo Las Bayas, Rio Negro, May 24, 1912, two males, 
one female. 

42,949—42,950, Lago Carilaufquen, Rio Negro, November 14, 1911, male 
and female. 

The present species has been recorded at comparatively few locali- 
ties since its description in 1891. There are a number in the U. S. 
National Museum collections taken on the Rio Gallegos and at Coy 
Inlet, Santa Cruz, and Peters has recorded it from Maquinchao and 
Huanuluan in western Rio Negro. The validity of the species has 
been questioned by Dabbene, but there is no doubt that it is distinct 
from others that have been named. The male has the head, wing 
coverts, rump, and lower surface washed with yellow. In the female 
there is a faint wash of this color on the lower breast alone. The 
species is distinguished from other members of the genus found in 
Argentina by the decided grayish wash of wings, back and tail, with 
yellow occurring only as indicated above. 

Pseudosicalis of Chubb has been considered by Todd (1922, p. 519) 
as not separable from Sicalis, a decision that I have confirmed by 
careful examination of the majority of the species concerned. 

Phrygiloa patagonicus Lowe * 

Phrygilua gayi paiagoniena Lowe, Ibis, 1923, p. 515. (Tierra del Fuego.) 

42,921, Bariloche, Ao Negro, February 27, 1912, male. 

42,922-42,928, Bio Coreovado, Chubut, January 12, 1913, male and female. 

The two species of yellow and gray finches of this group have been 
in much confusiofi. In the original description of FringUla gayi (see 
postea) Eydoux and Gervais state ‘^le bas du ventre est d^un jaune 
claire,*// and the plate is so colored, which would indicate that this 
name should apply to the smaller species^ as the larger bird has the 
abdomen white and the yellow on the sides not extended as far ba(& 
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toward the tail. On this basis, Mr. Peters and I had identified the 
smaller bird as gayi aiid the larger one as aldunatei. Dr. Hellmayr, 
however, affirms in correspondence, from his examination of speci- 
mens, abroad, that the reverse is true, and that the bird here treated 
should be called patdgonicus of Lowe. Though not fully convinced 
of this, I have followed his determination. 

The specimens of pataiao^cus in the Pemberton collection are fully 


Phrygilus gayi (Eydoux and Gervais) 

FringiUa gayi Eydoux and Gervais, Mag. Zool., 1834, cl. 2, pi. 23, with 
unpaged text. (Chile.) 

42,917-42,919, Loma Partida, Bio Negro, June 18, 1911, two males, one 
female. 

42,920, Arroyo Salado, Bio Negro, July 16, 1911, immature male. 

P. R. Lowe (1923, p. 515) has described an eastern subspecies of 
this bird as Phrygilus gayi koslowskii (type locality, Valle del Lago 
Blanco,' Chubut). With a series of gayi from Chile and Argentina 
(Mendoza south to Santa Cruz) before me I cannot separate two 
geographic races, though the material from Chile is not wholly satis- 
factory. Should it prove that Lowe ’s contention as to an eastern race 
is correct, it must be noted that Phrygilus caniceps Burmeister (1860, 
p. 256), named from Mendoza, from the original description, seems to 
be based on an immature of P. gayi, which will make this name avail- 
able for an eastern form. The two adult males that I have seen from 
Mendoza are identical with others from Patagonia. 


Phrygilus fruticeti frutioeti (Kittlitz) 

FringiUa fruticeti Kittlitz, Kupf. Naturg. Vdg., 1833, p. 18, pi. 23, fig. 1. 
(Coast near Valparaiso, Chile.) 

43,094, Nahuel Niyeu, Bio Negro, July 6, 1911, immature male. 

48,091-48092, Paja Alta, Bio Negro, June 7, 1911, immature males. 

48,089^3,090, Arroyo 8eco, Bio Negro, August 11 and 13, 1911, immature 
male and female. 

43,093, Arroyo Anecon Grande, Bio Negro, December 26, 1911, adult 
female. 

42,985, Arroyo Cumallo, Bio Negro, February 2, 1912, adult male. 

The two adults are in worn breeding plumage, the male being so 
worn that it is nearly solid black on the throat and chest and shows 
very little gray above. Immature males in first winter plumage are 
quite similar to females except that the throat patch is more promi- 
nent. There is no apparent difference between these skins and a small 
series from Chile. 
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Phrygiliu csrbonarins (d’Orbigny and Lafresnaye) 

Emberiga carhonaria d’Orbigny and Lafresnaye^ Mag. Zooh, 1837, el. 2, 
p. 79. (Patagonia.) 

42,936, Nahuel Niyeu, Bio Negro, July 5, 1911, male. 

This is an immature bird in first winter plumage, with the black 
of the lower surface largely obscured by grayish and brownish tips to 
the feathers, and the back grayish brown streaked with fuscous as in 
the female. 


Phrygilus unicolor plumbous (Philippi and Landbeck) 

Chlorospiza plumb ea Philippi and Landbeck, Anal. Univ. Chile, 24, April, 
1864, p. 341. (Cordillera of Santiago and Colchagua, Chile, at 6000 
to 8000 feet.) 

42,932, Arroyo Cumallo, Bio Negro, February 2, 1912, adult male. 

42,939, Cerro Anecon Grande, Bio Negro, January 7, 1912, adult female. 
42,933-12,934, 42,940-42,941, Lago San Martin, Santa Cruz, December 
10 and 13, 1914, two adult, one immature male, female. 

Examination of a fair series of the present species indicates that 
it may be separated into six geographic races as follows : 

1. Pliryglliui unicolor unicolor (d ’Orbigny and Lafresnaye) 

Emberissa unicolor d’Orbigny and Lafresnaye, Mag. Zool., 1837, cl. 2, 
p. 79. (Cordillera de Tacora, Peru, Pampa de Oruro, Bolivia.) 

Size small, coloration dark, male nearly uniform above and below. 
Wing in male (one specimen), 89.0 mm.; in female (one specimen), 
81.0 mm. 

Highlands of Peru (seen from Matchu Picchu), Bolivia ? 

2. Phrygilus unlcolor nivaxlus (Bangs) 

Haplospiea rmaria Bangs, Proc. Biol. Soc. Washington, IS, 1899, p. 102. 
(Paramo de Chiruqua, 15,000 feet, Santa Marta, Colombia.) 

Similar to P. u umcolor (d’Orbigny and Lafresnaye) but paler 
and slightly smaller. Wing in male (one specimen), 81.8 mm.; in 
female (two specimens), 77.0-79.4 mm. 

Higher Andes of Santa Marta, Colombia (Cerro de Caracas, 
Paramo de Mamarongo, and Paramo de Chiruqua.) 

3. Phzygiliui unlodor montccns (Biley) 

Boplogpiga moniosa Biley, Proc. BioL Soc. Washington, 18, 1905, p. 220. 
(San Antonio, Venezuela, 3000 meters altitude.) 

Female similar to P. u. mvarius (Bangs) but much paler below, 
with broader dark streaks. Wing in male (type specimen), 80.7 mm. ,* 
in female (three sjiedmens), 71.3-72.5 mm. 
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Chapman, in a review of the northern races of PhrygUus unicolor 
(1915, p. 653), has united montosus with mvarius, but I believe that 
they should be considered distinct. 

4. Fhxygllus anioolor geospisopals (Bonaparte) 

PMsercvXus geospizopsis Bonaparte, Compt. Bend., 87, November, 1853, 
p. 921. (Bogotd, fide Sclater, Proc. Zool. Soc. London, 1855, p. 160.) 

This form I have not seen. According to Chapman (1915, p. 652) 
it is similar to P. u, grandis Chapman, but is smaller, with the 
auricular region olive-buif; female with a suffusion of olive-buff on 
chin and throat. , 

Paramo zone of eastern Andes, Colombia. 

5. Phrygiltia imicolor grandis Chapman. 

PhrygUus unicolor grandis Chapman, Bull. Am. Mus. Nat. Hist., 34, 1915, 
p. 651. (Paramo of Santa Isabel, altitude 12,700 feet, central Andes, 
Colombia.) 

Similar to P. u, unicolor (d^Orbigny and Lafresnaye) but much 
larger; coloration paler, with ventr^ surface lighter in color than 
dorsal aspect. Wing, in male (six specimens), 90.5-94.5 mm.; in 
female (three specimens), 89.0-91.0 mm. 

Paramo zone of Ecuador and the central Andes of Colombia. 

6. PlirygUus imicolor plumbeiis (Philippi and Landbeck) 

Chlorospiza plumbea Philippi and Landbeck, Anal. Univ. Chile, 24, April, 
1864, p. 341. (Cordillera of Santiago and Colchagua, Chile, at 6000 to 
8000 feet.) 

Similar to P. u, grandis Chapman, male somewhat paler, female 
grayer, with dark streaks more obscure, especially above. Wing, in 
male (five specimens), 93.5-98.8 muu; in female (five specimens), 
89.9-94.0 mm. 

Chile and western Rio Negro south into Santa Cruz. 

This form is similar to grandis but seems to differ constantly in 
more obscure markings in the female. 

One of the specimens taken by Pemberton at Lago San Martin is 
a male in first-year plumage, in which it resembles the female. This 
bird is marked as nearly in breeding condition, so that it indicates that 
the male does not assume adult dress until the second year. 
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Melanodara melanodera prineetoniana (Scott) 

Phrygiiui prineetoniawiu Scott, Bull. Brit Oraith. Club, 10, April 30, 1900, 
p. 64. (Cheike, Patagonia.) 

42,914-42,916, Bio Coyle, Santa Cruz, January 8, 1915, adult male, adult 
and immature females. * 

The genus Melanodera Bonaparte (1850, p. 470), with the present 
species as its type, has been recognized by Lowe (1923, p. 517) as 
distinct from PhrygUus solely on the basis of color pattern. The 
genus is characterized by a long and pointed wing, with the wing tip 
so elongated that it is equal to one-third of the total length of the 
wing. The ninth (outermost) primary is longest, the primaries grad- 
ing in length in regular sequence from the ninth to the first. In 
addition the bill is more conical and more sharply pointed. 

The adult male, compared with a single skin of ilf. m. melanodera 
(Quoy and Gainerd), from Port Stanley, Falkland Islands, is clearer 
gray on head and back, with a less amount of green, while on the 
breast it is much brighter yellow. Scott records princetoniana as 
smaller but the skins compared are similar in size. The adult skins 
from the Rio Coyle measure as follows ; Male : wing (somewhat worn), 
91.0 mm. ; tail, 58.3 mm. ; culmen from base, 12.4 mm. ; tarsus, 21.4 mm. 
Female : wing, 89.5 mm. ; tail, 56.6 mm. ; culmen from base, 11.5 mm. ; 
tarsus, 23.3 mm. (See fig. K.) 

Melanodera xanthogramma xanthogramma (G. R. Gray) 

Chlorosptzaf xanthogramma 6. B. Gray, \n Gould, Zool. Yoy. Beagle, pt. 3, 
Birds, November, 1839, p. 96, pi. 33. (East Falkland Island and 
Tierra del Fuego.) 

42,911-42,912, 42,926-42,931, Upper Arroyo Las Bayas, Bio Negro, June 4, 
1912, two adult, four immature males, two females. 

42,913, Lago Yiedma, Santa Cruz, December 15, 1914, adult male. 

The skins from Rio Negro seem to represent the most northern 
point in Argentina at which the species has been taken. The specimen 
from Lago Viedma is in worn plumage. 

Recently Chapman (1923, p. 12) has described a form from Rio 
Blanco (altitude 9500 feet), Aconcagua, Chile, as Melanodera xamthO’ 
gramma harrosi on basis of larger size. He states that the wing in the 
male of his new form measures 117 mm., while in typical xantho- 
gramma it equals only 102 mm. Wing measurements in males in the 
Pemberton collection range from 102.7 to 107.5 mm., so that they 
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agree with the typical form in size. In lack of white in the tail in 
both sexes they agree with Chapman's description of harrosi, and in 
only one male is there a faint wash of yellow on the under tail-coverts. 
For the present they are considered true xanthogramma on basis of 
size. It is not improbable that those from Rio Negro, taken in June, 
are winter migrants from the south. 

Following are detailed measurements of these specimens: 


Muse- 

um 

Num- 

ber 

Sex 

Locality 

Date 

Wmg 

Tail 

Cul- 

men 

from 

base 

Tarsus 

42911 

cT ad. 

Upper Arroyo Las 








Bayas, Rfo Negro 

June 4, 1912 

106 2 

65 6 

13 2 

21 2 

42912 

cf* ad. 

Upper Arroyo Las 








Bayas, Rio Negro 

June 4, 1912 

106 4 

64 3 

12 4 

22 6 

42929 

cf im. 

Upper Arroyo Las 








Bayas, Rio Negro 

June 4, 1912 

106 2 

69 0 

12 0 

22 3 

42928 

c?* im. 

Upper Arroyo Las 








Bayas, Rio Negro 

.June 4, 1912 

103 2 

66 0 

12 5 

21 6 

42927 j 

cf* im. 

Upper Arroyo Las 






1 


Bayas, Rio Negro 

June 4, 1912 

107 5 

67 6 

13 0 

22 5 

42926 

cf* im. 

Upper Arroyo Las 








Bayas, Rio Negro 

June 4, 1912 

102 7 

62 6 

13 0 

23 3 

42913 

(f ad 

Lago Viedma, Santa 








Cruz 

Dec. 15, 1914 

102 0 

61 2 

11 7 

21 3 

42931 

9 

Upper Arroyo Las 








Bayas, Rio Negro 

June 4, 1912 

100 5 

62 6 

13 0 

21 4 

42930 

9 

Upper Arroyo Las 








Bayas, Rio Negro 

June 4, 1912 

100 5 

63 4 

11 5 

21 7 


Diuca diuca (Molina) 

Fringilla diuca Molina, Sagg. Stor. Nat. Chili, 1782, p. 249. (Chile.) 

42,942, Arroyo Anecon Grande, Bio Negro, December 26, 1911, male. 

42,946-42,947, Mait4n, Bio Chubut, Chubut, April 15, 1913, immature 
male and female. 

42,945, Lago Mosquitos, Cholila, Chubut, March 21, 1913, male. 

42^943-42,944, Bio Corcovado, Chubut, January 12, 1913, females. 

Peters (1923, p. 336) has recorded the large Diuca Finch at Paso 
Flores on the Rio Limay, but the first specimen listed above, from a 
tributary of Rio Cumallo, which flows into the Limay, marks a still 
greater extension of range. As the bird is an adult in worn plumage, 
taken in midsummer, it may be assumed to breed at that point. Diuca 
minor is found at General Rbca and Huanuluan. 

The specimen from Lago Mosquitos is albinistic, with mere indi- 
cations of the darker coloration. 
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Dinca minor Bonaparte 

Diuca minor Bonaparte, Oonsp. Oen. Av., 1, 1850, p. 476. (Patagonia.) 
42,948, Arroyo Tapiluqne, Bio Negro, October 21, 1911, male. 

Diuca minor, a smaller edition of D. diuca, seems specifically dis- 
tinct, as though the two are practically identical in- color, their 
measurements, particularly of the bill, do not intergrade. 


Brachyspisa capensis canicapilla (Gould) 

Zonotrichia canicapilla Gould, Zool. Voy. Beagle, pt. 3, Birds, November, 
1839, p. 91. (Puerto Deseado, Santa Cruz, and Tierra del Fuego.) 
42,937-42,938, Valcheta, Bio Negro, June 9, 1911, male and female. 

These are of the southern type, with the crown nearly plain 
without lateral stripes. 


Spinus barbatos (Molina) 

Wringilla harhata Molina, Sagg. Stor. Nat. Chili, 1782, p. 247. (Chile.) 
42,954-42,956, Bariloche, Bio Negro, February 26 and 27, 1912, two males, 
one female. 

All are adults in worn breeding plumage. 
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PLATE 12 

The Bronze- winged Duck {Anas apectUari^) 

In this species male and female are similar in plumage. 




PLATE 13 

The White -throated Oaracara {Ihycter albogularis) 

The first known specimen of this carrion hawk was obtained by Darwin 
during the voyage of the ‘‘Beagle.^* 
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PLATE 14 

The Patagouiau Flicker (Colaptea pitius eachinndfis) 

Like related species, this woodpecker spends much time on the ground. 
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Abernathy, Friecbi, acknowledgment, 4. 

Aecipiter chilensis, 423. 
velox, 210, 335. 

Acknowledgments, 3, 4, 126, 127, 128, 
315, 316. 

Actitis macularia, 203, 329. 

Aoiodromas hairdn, 427. 

Agelaius phoenieeus arctolegus, 348. 
thilius chrysopterua, 457. 
thilius, 457. 

Agriornis striata striata, 446. 
montana, 446. 

Alauda rufa, 451. 

Alcedo stellataf 435. 

Alces amerieanua gigaa, 189. 

Alectunis flavivrntrts, 451. 

Alexander, Annie M., 4, 127, 315. 

Anahatfs gutiuralis, 443. 

Afiaerctcs flavirostris^ 451. 

Anas nnerca, 418. 
coscoroha, 416. 
eristata eristata, 416. 
cyanopiera, 417. 
flavirostris, 417. 
leucoptera^ 415. 
mclanconphaj 415. 
platalea, 418. 
platyrhynchos, 198, 326. 
sibdatnXy 417. 
specularis, 416. 
spinicauda, 417. 
versicolor, 417. 

Anser albifrons, 327. 

Anthus correndera chilensis, 456. 
correndera, 456. 
ftiscus, 439. 
rubescens, 294, 366. 

Aphrastura spinicauda, 441. 

Aquila chrysaetos, 213, 336. 

Ardea cocoi, 413. 
oyanocephala, 412. 
egretta, 413. 
galatea, 413. 
herodias, 327. 
fannini, 201. 

Asio flammeus, 215, 
breviauris, 435. 
flammeus, 435. 

Astur atricapilluB atricapillus, 211, 
335. 

striatulus, 211, 335. 

Attagis gayi gayi, 430. 
mcdouinus, 430. 


Baldpate, 326. 

Bartramia longicauda, 328. 

Bat, Northwestern Long-legged, 373. 

Bear, Black, 160. 

Grizzly, 159. 

Beaver, 188. 

Belonopterus chilensis chilensis, 429. 
lanipronotus, 429. 

Bennett Ground Squirrel. See Squirrel. 

Birds and Mammals of the Skeena 
Elver Eegion of Northern Brit- 
ish Columbia, 315-394. 

Birds and Mammals of the Stikine 
Elver Eegion of Northern Brit- 
ish Columbia and Southeastern 
Alaska, 125-314. 

Bittern, .327. 

Blackbird, Busty, 231, 349. 

Bluebird, Mountain, 308, 372. 

Bombycilla cedrorum, 360. 
garrula pallidieeps, 266, 359. 

Bonasa umbellus umbelloides, 207, 
330. 

Botaurus lentiginosus, 327. 

Brachyspiza capensis caiiicapilla, 464. 

Branta canadensis canadensis, 327. 
occidentalis, 200. 

British Columbia Mink, 163. 

Bubo virginianus, subsp., 216. 
lagophonus, 339. 
nacurutu, 433. 
magellanicus, 433. 

Buteo borealis calurus, 211, 336. 
erythronotus, 422. 
polyosoma, 422. 
swainsoni, 213, 336. 

Calcarius lapponicus alascensis, 239, 
350. 

ornatus, 351. 
pictus, 350. 

California, maps showing; relative 
humidity, 15; mean annual cloudi- 
ness, 16; mean annual rainfall, 
17 ; distribution of kangaroo rats, 
40, 78, 92, 109. 

Calopezus elegans elegans, 410. 

Canaeliites canadensis atratus, 205. 
osgoodi, 205. 
franklini, 329. 

Canis occidentalis, 161. 

Capella paraguaiae, 428. 

Caprimulgus longirostris, 435. 

Carbo alhiventer, 412. 
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Caribou, Cassiar, 190. 

Carpodacus purpureus purpureus, 232, 
349. 

Casmerodius albus ogrctta, 413. 
Castor canadensis canadensis, 188. 
Catbird, 360. 

Cerchneis sparvcria cinnainomina, 421. 
Certhia familiaris occidentalis, 295; 
367. 

Coryle alcyon caurina, 216, 340. 
Chaetura vauxi, 223, 344. 

Charadrius falklandicus, 428. 
larnpronotiiffy 429. 
modestuSf 428. 
rufieoUis, 428. 

Chickadee, Chestnut-backed, 298, 369. 
Columbian, 368. 

Long-tailed, 296, 368. 

Short-tailed Mountain, 297, 368. 
Chi2)muiik, Canadian Mountain, 383. 

Gray-headed, 184. 

Chloephaga leucoptera, 415. 
hybrida, 415. 
ifhornata, 415. 
mageUanicaf 415. 
poliocephala, 415. 

Chloroenas araucana, 431. 

Chlorospisa plumhca, 460. 

( f )xanthogranima, 462. 

Chordeiles virginianus virginianus, 
221, 344. 

Cinclodes futcus fuscus, 439. 

patagonicus rupcstris, 439. 

Circus ciiiercus, 422. 

hudsonius, 210, 334. 

Cistothorus platensis hornensis, 454. 
Citellus plesius plesius, 183. 

Colaptes auratus borealis, 220, 343. 

pitius cachinnans, 437. 

Columha araucana, 431. 

melanoptera, 431. 

Columbian Mountain Goat, 191. 
Colymbus auritus, 196. 
calipareus, 411. 
chilensis, 411. 
holboelli, 196, 325. 
major, 411. 

occipitalis occipitalis, 411. 

Condor, Andean, measurements, 419. 
Corvus brachyrhynchos caurinus, 231. 
hesperis, 348. 
corax principalis, 230. 

CorydaUa chilensis, 456. 

Coscoroba coscoroba, 416. 

Creeper, Tawny, 295, 367. 

Criceiodipus agilis, 87. 
panamintus, 63. 

Streatori, 43. 

Crossbill, Bendire, 232. 

Sitka, 233. 

White-winged, 233, 349. 

Crow, Northwest, 231. 

Western, 348. 


Cryptoglaux funerea richardsoni, 215. 

Cyanoliseus patagonus patagonus, 432. 

Cyanocitta stelleri annectcns, 347. 
stclleri, 229. 

Cygnus melancoriphus, 415. 

Cypseloides niger borealis, 222, 344. 

Dadla acuta, 198, 327. 
spinicauda, 417. 

Deer, Sitka, 189. 

Dendragapus obscurus tlemingi, 203. 
sitkensis, 203. 

Dendrocolaptcs alho-gularis, 443. 

Dendr.oica aestiva aestiva, 287. 
rubiginosn, 362. 
auduboni auduboni, 362. 
coromita hooveri, 289, 362. 
magnolia, 363. 
striata, 363. 
townsendi, 291, 364. 

Dlipodomys]. agilis, 47, 53, 96. 
Heermanm, 43. 

Wagneri, 87. 

Dipodomys, methods of measuring, 4; 
subdivisions of genus, 7 ; specific 
ami sub-specific characters, 10; 
limitations, m(*a8urements, 11-36; 
life-zones, 30; illustrations: ear, 
19; facial marking, 114; hind 
foot, 21-23; maxillary arch, 26; 
skull, 5, 6, 25, 116, 118, 122; 
whole animal, 124. 
agilis, 79, 92, 93. 
agilis, 87, 92. 
cabezonae, 92, 95. 
perplcxus, 92, 96. 
siinulans, 92, 93. 
calif ornicus, 37, 93, 98. 
cahf ornicus, 37, 41. 
cximius, 41. 
pallidulus, 37. 
trimtatis, 37. 
deserti, 106, 109. 
descrti, 106. 
hclleri, 106. 
elephantinus, 92, 101. 
goldmani, 5.3. 

heermanni berkeleyensis, 28, 40, 51. 
calif ornicus, 37, 40; pictured, 
frontispiece. 

dixoni, 40, 50; pictures, 124. 
cximius, 40, 41. 
goldmani, 27, 40, 53. 
heermanni, 40, 43. 
jolonensis, 40, 55. 
swarthi, 40, 56. 
tularensis, 40, 47. 
ingens, 67, 109. 
jolonensis, 55. 
leucogenys, 40, 62. 
levipes, 92, 104. 
merriami, 73. 
arenivagus, 79. 
hrevinasus, 85. 
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exilis, 84. 
kernensM, 73. 
merriami, 73, 79. 
mortivallis, 73. 
nevadcnsis, 73. 
nitratoides, 82. 
nitratuSf 73. 
parvuB, 78, 81. 
simiolus, 73, 78, 79. 
microps, 92, J02. 

mohavensis, 40, 60; pictured, fron- 
tispiece. 

morroensis, 27, 40, 58; 2 )ictured, 
frontisj)i(‘ce. 

nitratoides brevinasus, 78, 85. 

nitratoides, 78, 82, 83. 
ordii columbianus, 70, 78. 

nionoensis, 71, 78; jiictured, fron 
tispiece. 

paiiainintinus, 40, 63. 
parvus, 81. 

Philhpn, 37. 
jfhilhpn, 47, 53, 87. 
philUpst, 37, 53, 60. 
philUpsn, 98. 
sattetilueiac, 99. 
simiolus, 79. 
stephensi, 40, 65. 
swarthi, 56, 
ivlarvnsis, 47. 
vniustus, 98. 
sanctiluciac', 92, 99. 
venustiis, 92, 98. 

D[tpidops]. apihs, 87. 

Diiica diuca, 4(i3. 
minor, 464. 

Dixon, J.. 51. 

Doeh-Da-On Creek, de.scribed, 135. 

Dove, Eastern Mourninj^, 209. 

Dryobates i»ul)e8cens Jeucuriis, 340. 
villosus monticola, 217, 340. 

Duck, Harlequin, 199. 

Htemner, 418. 

Scauj), 198. 

Dumetella carolineiisis, 366. 

Dyctioj)icus lignarius, 436. 

Eajfle, Golden, 213, 336. 

Northern Bald, 213, 336. 

Elaeiiia albiceps albiceps, 452. 

Emberiza carhonaria, 460. 

Empidonax difficilis difficilis, 226. 
hammondi, 226, 346. 
trailli alnorum, 226, 346. 
wrighti, 227, 347. 

Enicornis phoenicurus, 440, 

Erismatura vittata, 418. 

Mremohius phoenicurus, 440. 

Erethizon epixanthum nigrescens, 182, 
380. 

Eudromia elegans, 410. 

Euphagns caroliuus, 231, 349. 


Eustaphanus, 437. 

Eutamias amoenus ludibundus, 383. 

borealis caniceps, 184. 

Euxenura galatea, 413. 
maguari, 413. 

Evotomys dawsoni dawsoni, 173. 
gappori saturatus, 378. 
wrangcli, 173. 

Falco coluinbarius columbarius, 214, 
337. 

suckleyi, 337. 
cinnamormnus, 421. 
fusco-caerulescens fusco-eaeru- 
lescens, 422. 
peregrinuH poalei, 214. 
plane us, 420. 
polyosoma, 422. 

sparverius sparverius, 214, 337. 
Falcon, I’ealc, 214. 

Finch, Eastern Purple, 232, 349. 

Hepburn Rosy, 235, 350. 

Flicker, Boreal, 220, 343. 

Flood Glacier, description, 138. 
Flycatcher, Alder, 226, 346. 
Hannnond, 226, 346. 

Olivo-sided, 225, 346. 

Western, 226. 

Wright, 227, 347. 

Fringilla ai'vensts, 458. 
barhata, 464. 
diuca, 463. 
fruticeti, 459. 
gayi, 459. 

Fuertes, L. A., acknowledgment, 4. 
Fulica arniillata, 423. 
rufifrons, 424. 

Gallinago delicata, 201, 328. 

Gavia immer, 196, 325. 

(reohamon rufipennis, 438. 

aeograpUcal Study of the Kangaroo 
Eats of California, 1-124. 
Geositta cunicularia hellniayri, 438. 
rufipennis, 438. 

Geothlypis trichas oceidentalis, 364. 
Gi'ranoactus australis, 423. 

nielanoleucus, 423. 

Glaucidium gnoma, 216. 

naiiuin nanuin, 434. ^ 

Glaucionetta islandica, 199. 

Glenora, description of, 134. 

Goat, Columbian Mountain, 191. 
Golden-eye, Barrow, 199. 

Goose, Canada, 327. 

White-cheeked, 200. 

White-fronted, 327. 

Goshawk, Eastern, 211, 335. 

Western, 211, 335. 

Great Glacier, description of, 139. 
Grebe, Holboell, 196, 325. 

Horned, 196. 

Qrinnell, J., It 124. 

Grizzly Bear, 159. 
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Grosbeak, British Columbia Evening, 
349. 

Kadiak Pine, 231. 

Grouse, Alaska Spruce, 205. 

Fleming, 203, 329. 

Franklin, 329. 

Gray Huffed, 207, 330. 

Sitka, 205. 

Valdez Spruce, 205. 

Gull, Bonaparte, 197. 

Short-billed, 325. 

Haematopus leucopodus, 427. 

palliatus durnfordi, 427. 

Haliaectus leucocephalus alascanus, 
213, 336. 

Hare, British Columbia Varying, 384. 

Mackenzie Varying, 188. 

Hawk, American Sparrow, 214, 338. 
Black Pigeon, 337. 

Eastern Pigeon, 334. 

Marsh, 210, 334. 

Pigeon, 214. 

Sharp-shinned, 210, 335. 

Swainson, 213, 336. 

Western Rod-tailed, 211, 336. 
Hazelton, description of, 316. 
Heermann, A. L., type collected by, 
47. 

Heron, Great Blue, 327. 

Northwest Coast, 201. 

Hosperiphona vc&pertina brooksi, 349. 
Hoteromyidao, 2. 

Himantopus melanurus, 426. 

Hirundo erythrogastcr, 264, 358. 

patagomca, 453. 

Histrionicus histrionicus, 199. 

Howell, A. B., acknowledgment, 378. 
Hummingbird, Rufous, 223, 344. 
Eydrocorax vigtta, 412. 

Hylactes tamii, 445. 

Hylocichla guttata guttata, 303, 370. 
nanus, 304. 
pallasi, 370. 

ustulata swaiii&oni, 301, 370. 
ustulata, 301. 

Ibycter albogularis, 420. 

Ipocrantor magellanicus, 436. 
Iridoprocne bieolor, 265, 358. 
meyeni, 453. 

Ixoreus naevius merifloides, 307, 371. 
naevius, 307, 371. 

Jacobs, A. W., acknowledgment, 15, 
16, 17. 

Jay, Black-headed, 347. 

Canada, 229, 348. 

Stellor, 229. 

Juncor, Cassiar, 243, 355. 

Oregon, 253. 

Shufeldt, 355. 

Slate-colored, 354. 

Junco hyemalis, 354. 

connectens, 243, 355. 
oregauuB oreganus, 253. 
shufeldti, 355. 


Kangaroo Rat. See Rat, Kangaroo. 
See also Dipodomys. 

Kangaroo Bat^ of Oallfoniia, A 
Oeograpbical Study of tbo, 1-124. 

Killdeer, 203. 

Kingbird, Eastern, 345. 

Kingfisher, Western Belted, 216, 340. 

Kinglet, Ruby-crowned, 299, 369. 
Sitka, 299. 

Western Golden-crowned, 298, 369. 

Kispiox Valley, description of, 318. 

Lagopus lagopus alexandrae, 331. 
leucurus leucurus, 208, 334. 
rupestris, 333. 

Lark, Pallid Horned, 228, 347. 

Larus brachyrhynchus, 325. 
dominicanus, 425. 
glaucodes, 426. 
maculipennis, 425. 

Philadelphia, 197. 

LeConte, J)r. J. L., original descrip- 
tion of Dipodomys heermanni, 44. 

Leptasthenura aegithalo’ides pallida, 
441. 

Lepus americanus columbicnsis, 384. 
macfarlani, 188. 
bairdi cascadensis, 384. 

Lessonia rufa rufa, 451. 

Lcucosticte tephrocotis littoralis, 235, 
350. 

Lichenops perspicillata andina, 448. 

Literature cited, on Birds from Pata- 
gonia, 465; on Birds and Mam- 
mals of the Skecna River Region, 
386; on Birds and Mammals of 
the Stikine River Region, 309; on 
Kangaroo Rats, 110. 

Longspur, Alaska, 239, 350. 
Chestnut-collared, 351. 

Smith, 350. 

Loon, Common, 196, 325. 

Lophonetta, 416. 

Loxia curvirostra bendirei, 232. 
sitkcnsis, 233. 
leucoptera, 233, 349. 

Mallard, 198, 326. 

Mareca americana, 326. 
sibilatrix, 417. 

Marila, sp.?, 198. 

Marmot, Northern Hoary, 182. 

Robson Hoary, 381. 

Marmota caligata caligata, 182. 
.oxytona, 381. 
monax petrensis, 382. 

Megaceryle torquata stellata, 435. 

Melanodera melanodera princetoniana, 
462. 

xanthogramma xanthogramma, 462. 

Melospiza melodia caurina, 259. 
morphna, 356. 
rufina, 255. 
lincolni gracilis, 260. 
lincolni, 356. 
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Merganetta armata, 419. 

Merganser, American, 197, 326. 
Mergus americanus, 197, 326. 
Metriopelia melanoptera melanoptera, 
431. 

Microsittace ferruginea, 432. 
Microsorex eximius, 159, 373. 
Microtus drummomli, 174, 378. 

mordax mordax, 175, 378. 

Milvago chimango chimango, 420. 
Mimus patagonicus patagonicus, 455. 
Mink, British Columbia, 163, 374. 
Molothrus bonariensis bonariensis, 457. 
Moose, Alaska, 189. 

Motactlla magellanica, 444. 
spinioauda, 441. 

Mouse, British Columbia Bed-backed, 
378. 

Cantankerous Meadow, 175, 378. 
Ball Lemming, 377. 

Dawson Bed-backed, 173. 

Drummond Meadow, 174, 378. 
House, 181. 

Hudson Bay Jumping, 379. 
Northern White-footed, 164, 374. 
Bhoads White- footed, 164. 

Stikine Jumping, 181, 379. 

Wrangell Lemming, 172. 

Wrangell Bed-backed, 173. 

Mus musoulus musculus, 181. 
Muscipeta albiceps, 452. 

Musclsaxicola capistrata, 450. 
flavinucha, 450. 
frontalis, 449. 
hatcheri, 448. 
macloviana mentalis, 449. 
maculirostris, 450. 
mentcUiSf 449. 

Muskrat, Northwestern, 179, 379. 
Mustela cicoguani riehardsoni, 163, 
374. 

vison energumenos, 163, 374. 
Myadestes townsendi, 299, 370. 
Myiochanes riehardsoni riehardsoni, 
225, 346. 

Myiotheretes rufiventris, 447. 
Myiosympotes flaviventris, 451. 

Myotis longicrus longicrus, 373, 
Nannus hiemalis paeiheus, 295, 367. 
Nelson, E. W., cited, 59. 

Neosorex palustris navigator, 158. 
Neotoma cinerea saxamans, 170, 376. 
Nettion carolinense, 198, 327. 

flavirostre, 417. 

Nighthawk, Eastern, 221, 344. 
Nine-mile Mountain, 319. 

Nothura maculosa, 410. 

Notiopsar euraeus, 457. 

Nuthatch, Bed-breasted, 296, 367. 
Nuttallornis borealis, 225, 346. 
Nycticorax eyanocephalus, 412. 
tayem^guira, 413. 

OdocoileuB columbianuB sitkensis, 189. 


Oidemia deglandi, 199. 

Ondatra zibcthica spatulata, 179, 379. 
Opetiorynchus rupeaftriSf 439. 
Oporornis tolmiei, 292, 364. 

Oreamnos montanus columbianus, 191. 
Oreopholus ruficollis ruficollis, 428. 
Orpheus patagonicus, 455. 

Osprey, 339. 

Otocoris alpestris arcticola, 228, 347. 
Owl, Horned, 216. 

Pigmy, 216. 

Bichardson, 215. 

Buddy Horned, 339. 

Short-eared, 215. 

Oxyechus voeiferus vociferus, 203. 
Pandion haliaetus carolinensis, 339. 
Pardirallus rytirhynchos sanguinolen- 
tus, 424. 

Parra chilensis, 429. 

Passcrculus sandwichensis alaudinus, 
240, 351. 
savanna, 329. 

Passerella iliaca altivagans, 357. 
fuliginosa, 261. 
iliaca, 357. 
unalaschcensis, 261. 

Pemberton, J. B., collection, 395. 
Penthestes atricapillus septentrionalis, 
296, 368. 

gambeli abbreviatus, 297, 368. 
hudsonicus columbianus, 368. 
rufescens rufescens, 298, 369. 
Pepoaza montana, 446. 
murina, 447. 

Perisorcus canadensis canadensis, 229, 
348. 

Peristera auriculata, 431. 

Perodipus agilis, 87, 93, 95, 96. 
agdis, 87, 93, 95. 
streaton, 47, 60. 
tularensis, 47, 56. 
berkcleyensis, 51, 
cabezonac, 95. 
columbianus, 70. 
dtxoni, 50. 
elephantinus, 101. 
goldmani, 53. 
tngens, 67. 
leucogenys, 62. 
levipcs, 102. 
miorops, 102. 
levipes, 102. 
microps, 102. 
mohavensis, 60. 
monoensis, 71. 
morroensis, 58. 
ordi columbianus, 70. 
panamintinus, 60, 63, 102, 104. 
perplexus, 96. 
simulans simulans, 93. 
stephensi, 65. 
streatori, 43, 60, 96. 
simuians, 58, 93. 
streatori, 43. 
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swarthif 56. 
veniLstus, 98, 99. 

Peromyscus maniculatua borealis, 164, 
374. 

macrorhinus, 164. 

Potrochelidon lunifrons lunifrons, 264. 
meyeni, 453. 

Pewee, Western Wood, 225, 346. 

Phaenicopterm chilemis, 414. 

Phalaerocorax albiventer, 412. 
vigua vigua, 412. 

Phenacomys intermedins, 377. 

Phenaeomys, Kamloops, 377. 

Phlcocryptes melanops molanops, 441. 

Phloeotomus pileatus picinus, 343. 

Phoca rieliardi richardi, 164. 

Phoebe, Northern Say, 345. 

Say, 224. 

Phoenicopterus chilen&ia, 414. 

Phrygilus earbonariua, 460. 
fruticeti fruticeti, 459. 
gayi, 459. 
patagonicus, 458. 
princcUmxaHuSf 462. 
unieolor geospizopsis, 461. 
grandis, 461. 
montosus, 460. 
nivarius, 460. 
plumbeus, 460, 461. 
unicolor, 460. 

Phytotoma rara, 452. 

Picoides amcrieanus faseiatus, 342. 
arcticus, 341. 

Picus Ugaarian^ 436. 
magellamctuif 436. 

Pinicola enuedeator llammula, 231. 

Pintail, 198, 327. 

Pipit, 294, 366. 

Piranga ludoviciaiia, 264, 358. 

Pisobia bairdi, 328. 
bairdii, 427. 
maculata, 202. 
minutilla, 202, 328. 

Planestieus niigratorius caurinua, 306 
migratorius, 305, 371. 

Plegadis guarauna, 414. 

Plover, Upland, 328. 

Podiceps antarcticufs, 411. 
chilenttiSf 411. 
occipitalis, 411. 

Podilymbus podiceps antarcticus, 411 

Polyhorus alhogularis, 420. 
chimango, 420. 
plancus plancus, 420. 

Porcupine, Dusky, 182, 380. 

Porphyriops melanops melanops, 424. 

Progne elegans, 453. 
furcata, 453. 

Pseudochloris lehruni, 458. 

Pseudoseisura gutturalis, 443. 

Psittaoua ferragineua, 432. 
patagonus, 432. 


Ptarmigan, Alexander Willow, 331. 
Hock, 333. 

White-tailed, 208, 334. 

Pteroenemia pennata, 409. 
Pteroptochos riibecula, 444. 

tarnii tarnii, 445. 

Piyonwra eapistrata, 450. 
frontalis, 449. 

Pygarrhichas albo-gularis, 443. 
Pygochelidon patagonica patagonica, 
453. 

Querquedula cyanoptera, 417. 

versicolor versicolor, 417. 

Rallus melanops, 424. 

sangvinolentus, 424. 

Rangifer osborni, 190. 

Rat, Kangaroo. 

Allied, 79. 

Berkeley, 51.' 

Big Desert, 106. 

(Jabezon, 95. 

Carrizo Plain, 56. 

Columbian, 70. 

Dulzura, 93. 

Elej)h ant-eared, 101. 

Fresno, 84. 

Gambel, 87. 

Giant, 67. 

Heermann, 43. 

Jolon, 55. 

Lesser California, 41. 

Light-footed, 104. 

Merced, 50. 

Merriam, 73. 

Mohave, 60. 

Mono, 71. 

Morro Bay, 56. 

Northern California, 37. 
Pale-faced, 62. 

Panamint, 63. 

Salinas, 53. 

San Bernardino, 81. 

Santa Cruz, 98. 

Santa Lucia Mountain, 99. 
Short-nosed, 85. 

Small-faced, 102. 

Stephens, 65. 

Tipton, 82. 

Tulare, 47. 

Walker Basin, 96. 

Rat, Wood, Northern Bushy-tailed, 
170. 

Bats, Kangaroo, of California, A 
G^grat^hical Study of tho, 1-124. 
artificial key to kangaroo, of Cali- 
fornia, 32, 

Raven, Northern, 230. 

Redstart, American, 293, 365. 
Bed-wing, Northern, 348, 

Regulus calendula calendula, 299, 
369. 

grinnelli, 299. 

satrapa olivaceus, 298, 369. 
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Beport on a Collection of Birds Made 
by J. B. Pemberton in Pata- 
gonia, 395-474. 

Bhoa americana, 409. 

'Tpennata, 409. 

Bhinocrypta fusca, 444. 

Biparia riparia, 266. 

Eobin, Eastern, 305, 371. 

Northwestern, 306. 

Rynchops cinorascens, 426. 

Sandpiper, Baird, 328. 

Leaf-t, 202, 328. 

Pectoral, 203. 

Spotted, 203, 329. 

Western, 328. 

Western Solitary, 203, 328. 
Sapsucker, Bed* breasted, 220, 342. 

Yellnw'-belJied, 218. 

Sayoriiis sayus, 224. 

yukonenais, 345. 

ScclorchiJus rubeeula, 444. 

Sciuroidae, 2. 

Sciurns hudsoniciis hudsoiiicus, 184. 

picatus, 184, 383. 

Scolopax guarauna, 414. 
mclanoUvea, 427. 
paraguaiae, 428. 

Scoter, White-winged, 199. 

Scytalopus inagellauicus, 444. 

Seal, Harbor, 164. 

Seiurus noveboracensis notabilis, 292, 
364. 

Selasphorus rufus, 223, 345. 
Sephanoides galeritua, 437. 

Sorgief Island, description of, 140. 
Setopliaga ruticilla, 293, 365. 
Shoveller, 198. 

Shrew, Dusky, 158, 373, 

Long- tailed, 158. 

Masked, 158, 373. 

Osgood, 159, 373. 

Water, 158. 

Sialia currucoides, 308, 372. 

Sicalis arvensis arvensis, 458. 
lebruni, 458. 

Siptornis aiithoides, 443. 
modesta, 442. 
patagonica, 442. 
sordida sordida, 442. 

Siskin, Pine, 238, 350. 

Sitta canadensis, 296, 367. 

Skeena Valley, zonal and faunal posi- 
tion, 320. 

Snipe, Wilson, 201, 328. 

Solitaire, Townsend, 299, 370. 

Sorex, obscurus obscurus, 158, 373. 
longicauda, 158. 

porsonatuB personatus, 158, 373. 
Sparrow, Alberta Fox, 357. 

Eastern Chipping, 243, 354. 

Eastern Fox, 357. 

Forbush, 260. 

Gambel, 241, 352. 


Golden-crowned, 241, 353. 

Lincoln, 356. 

Rusty Song, 255, 356. 

Savannah, 239. 

Shumagin Fox, 261. 

Sooty Fox, 261. 

White-throated, 354. 

Western Savannah, 240, 351. 
Western Tree, 242, 354. 

Yakutat Song, 259. 

Spatula clyi)eata, 198. 
platalea, 418. 

Speotyto cunicularia cunicularia, 435. 
Sphyrapicus varius ruber, 220, 342. 

varius, 218. 

Spinus barbatus, 404. 

pinus pinus, 238, 350. 

Siiizaotus mclanolcums, 423. 

Spizella moiiticola ochracea, 242, 354. 

passerina passerina, 243, 354. 
Spizitornis flavirostris flavirostris, 
451. 

parulus curatus, 452. 

Squirrel, Bennett Ground, 183. 
Northern Red, 184. 

Northwest (.oast Red, 184, 383. 
Stelgidopteryx serripennis, 359. 

Sterna hirundinacea, 426. 

paradisaea, 197. 

Stikine River, map, 129. 

Stikine Biver Region of Northern 
British Columbia and Southeast- 
ern Alaska, Birds and Manunals 
of the, 125-314. 

Stikine Valley, topography, 141; zonal 
and faunal position, 149. 

Stone, Dr. W., 44. 

Strix runUniJaria, 435. 
flammea, 435. 
nacurutuy 433. 
nana, 434. 
pcrlafa, 433. 
rufipes, 433. 
tuidara, 433. 

Stunnis militaris, 456. 

Swallow, Bank, 266. 

Barn, 264, 358. 

Cliff, 264. 

Northern Violet-green, 265, 359. 
Rough-winged, 359. 

Tree, 265, 358. 

Swarth, H. S., 125-314, 315-394. 
Swift, Black, 222, 344. 

Vaux, 223, 344. 

Sylvia ruhrigastrai 452, 
Sylviorthorhynchus desmurii, 441. 
Synailaxis anthoidvSt 443. 
modestus, 442. 
patagonica^ 442. 
sordiduSf 442. 

Synaptomys borealis dalli, 377. 
wrangeii, 172. 

Tachuris rubrigastra rubrigastra, 452, 
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Tachycineta thafassina lepida, 265^ 
359. 

Taenioptera murina, 447. 
pyrope ignea, 447. 
rubetra, 448. 

Tanager, Western, 264, 358. 

Tanagra honarienais, 457. 

Tmialua melanopis, 414. 

Teal, Green-winged, 198, 327. 
Teledromas fuscus, 444. 

Telegraph Creek, 130. 

Tern, Arctic, 197. 

Tetrao malownuSf 430. 

Theristicus melanopis, 414. 
Thermochalcis longirostris, 435. 
Thinochorus orbignyianus, 430. 

rumicivoruB rumicivorus, 429. 
Thrush, Alaska HermH, 303, 370. 
Dwarf Hermit, 304. 

Eastern Hermit, 370. 

Northern Varied, 307, 371. 
Olive-backed, 301, 370. 
Busset-backed, 301. 

Varied, 307, 371. 

Tinamus maculosus, 410. 

Totanus flavipes, 202. 

melanoleucus, 202, 427. 

Tringa solitaria cinnamomea, 203. 
TrochUua galeriivst 437. 

Troglodytes aedon parkmani, 367. 
homensiSf 454. 
muBCulus chilensis, 454. 
ma^llanicus, 454. 

Trupialis militaris militaris, 456. 
TtUioa rufifrons, 424, 

Turdus cwraeuSf 457. 
magellanicus pembertoni, 455. 
thiliua, 457. 

Tyrannua rufiventria, 447. 

tyrannus, 345. 

Tyto alba tuidara, 433. 

Upucerthia dumetaria dumetaria, 439. 
Ursus, sp.f, 159. 

americanus americanus, 160. 

Varney, B. M., acknowledgment, 15, 
16, 17. 

Vermivora celata celata, 361. 
lutescens, 286, 361. 


orestera, 286. 
peregrina, 286, 361. 

Vireo, Bed-eyed, 360. 

Western Warbling, 285, 860. 
Vireosylva gilva swainsoni, 285, 360. 

olivacea, 360. 

Vultur gT;^hu8, 419. 

Warbler, Alaska Myrtle, 289, 361. 
Alaska Yellow, 361. 

Audubon, 362. 

Black-poll, 363. 

Eastern Yellow, 287. 

Lutescent, 286, 361. 

MacGillivray, 292, 864. 

Magnolia, 363. 

Orange-crowned, 361. 

Pileolated, 293, 365. 

Bocky Mountain Orange-crowned, 
286. 

Tennessee, 286, 361. 

Townsend, 291, 364. 

Water-thrush, Grinnell, 292. 

Waxwing, Bohemian, 266, 359. 

Cedar, 360. 

Weasel, Bichardson, 163, 374. 
Wetmore, A., 395-474. 

Wilsonia pusilla pileolata, 293, 365. 
Wolf, Timber, 161. 

Woodchuck, British Columbia, 382. 
Woodpecker, Alaska Three- toed, 342. 
Arctic Three-tocd, 341. 

Batchelder, 340. 

Bocky Mountain Hairy, 217, 340. 
Western Pileated, 343. 

Wren, Western House, 367. 

Western Winter, 295, 367. 
Yellowlegs, Greater, 202. 

Lesser, 202. 

Yellow- throat. Western, 364. 

Zapus hudsonius hudsonius, 379. 
saltator, 181, 379. 

Zenaidura auriculata auriculata, 431.. 

macroura carolinensis, 209. 

Zonibyx modestus, 428. 

Zonotrichia albicoUis, 354. 
oanicapilla, 464. 
coronata, 241, 353. 
leucophrys gambeli, 241, 352. 
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